








Ov KENRY.R. 

















je 


















«PUBLISHING Qrrice N No. 4) 2 Pine aw 





DEVOTED T0 THE (NTERESTS OF ILLUMINATION, EEATING MECHANICAL, CHEMICAL AND GENERAL SCIENCE. 








VOLUME LXXXVIE., No. we 
Whole No. 1,669 


NEW YORK, MONDAY, JUNE 3, 1907. 


{+ PER ANNUM, 
IN ADVANCE. 








Ae MM. CAL.LENDER & CO., 


THOMAS J. CUNNINGHAM, 
Proprietors. 


ELBERT P. CA LLENDER, | Editors. 


ENTERED AT THE POST OFFICE AT NEW YORK, N. ¥., 
AS SECOND-CLASS MATTER. 








CONTENTS. 


An Asterisk (*) denotes an illustrated article, 


Notices— 
Announcement, Third Annual Meeting, Iowa District Gas Asso- 
is Aili dsoshiicksnhinnchaiiiicnpdeadanstaadibimpidiennesteeodeeersss 925 
Wrinkle Department, The American Gas Institute................006- 925 


EpIToRtaLs— 
ITI anced 00056 ccces aaieedl aeenegnutintniivedate daieeseibioineteeeseet 925 


What Will Come Next?—The Joplin Meeting of the Natural Gas As- 
sociation—The Philadelphia Situation— Current Comment. 


The Development of Gasholder Construction, by Mr. Geo. H. 


SNA. Ailssiralnlh policcsksenkciionds venvvdlleelibs hevbeouesbbsanbeweddnds tonesr sce 926 
*Accidents with Gas Engines Due to Belts, fy MT in enti eoctonesente 927 
CR OUG Dine TWO oncncssccvecccnseswessentoscce viccccccesesceseegese 928 
*The Anderson Cushioned Type B Nonroeturn Valve........... ssss0. ++ 929 
*Steam in Gas Producer Practice, by W. A. Bone, Ph.D.. -. 929 
The Washington Coal Situation, by Mr. R. P. Tarr... . 934 
The May Meeting of the Illuminating Engineering Society, Glee 

IN oss tiated iss snlsints deltebs penabdenomabdoebtahaiaaimicbereterieaga td wae 934 
Note on the Adiabatic Change on Mixing Two Gases, by Mr. A. J. 

IE iteinssckau india‘ dunes ctnehncdvereves<oaadabounsiareuntas: ocesaseies.cis 935 
Explosive Phenomena of Mixtures of Gas and Air............ sescsseeeee 936 
Rapid Method for Estimating Acetone... ......scsssscecsssseeseeee saeco 937 
IN oi ccetinnoenscacadgibdiikebvoveyenicsonesees eidedeeied 938 

IreMs OF INT@REST FROM VaBIOUS LOCALITIEB...... ..0ccce-cececeeeee coesscees 938 
Manitowoc will Not Have the Plant—Annual Meeting, Grand Rapids, 
Mich.—New Offices, W. G. C. Co.—Three Personals—Death of Mr. D. 

N. Tiernan—A Happening in Wilkes-Barre, Pa.—New Office Quar- 
ters, Federal Gas Co.—Gas Plant for Goldfield, Nev.—Meter Inspec- 
tion, Cleveland, O.—Two Personals—Death of Mr. John Turner—An 
Interesting Opinion, Baltimore, Md.—And Other Items. 

Tee Oe NT DOMINGO 0... Stcchosnncebishundcasesoncnssecessvecedeos 940 











[NOTICE. ] 


Announcement of the Third Annual Meeting, lowa 
District Gas Association. 


——=—p——— 


The Third Annual Meeting of the Iowa District Gas Association will 
be held in Cedar Rapids, Ia., June 12th, 13th and 14th. 

Headquarters and place of meeting will be at the Montrose Hotel. 
The Hotel offers rates on the American plan of $2.50 per day up, and 
European plan $1 per day up. Best accommodations are always 
secured by reservations made in advance. 

In addition to the regular set papers, the Council has decided upon 
the following topics for general discussion as being of broad interest to 
all members of the Association. The subjects will not be specifically 
assigned, but the Chairman will call upon the various members for 
their ideas and experiences in any or all of the subjects: 

‘‘ Removal and Disposal of Tar.” 

‘* Purification.” 

‘* Prepaid Meters.” 


‘Removing Meters versus Shutting-Off Gas with or without Lock 
Cocks,” 


‘* Minimum Charges.” 








The following papers will be presented : 

‘* Experiences in Operating Water Gas Machines,” by Mr. L. H. 
Reuping, Sioux City, Ia. 

‘** Attitude of Gas Companies Toward the Public,” by Mr. Jansen 
Haines, Des Moines, Ia. 

** The Organization of Gas Companies in Towns of Less Than 10,000 
Inhabitants,” by Mr. Geo. H. Waring, Omaha, Neb. 

‘* High Pressure Transmission,” by Mr. L. H. Lawlor, Waterloo, Ia. 


** Arc Lamp Maintenance: Methods and Results,” by Mr. J. C. Grey, 
Des Moines, Ia. 


‘* New Business,” by Mr. A. W. Zahm, Mason City, Ia. 

‘** Accidents and Damages,” by Mr. G. M. Averill, Cedar Rapids, Ia. 

‘* Standard Methods in Service: Meter and Appliance Fittings,”— 
Short Topic, by Mr. G. I. Vincent, Des Moines, Ia. 


The ‘‘ Wrinkle Department” will be conducted by Mr. H. D. Mit- 
chelJ, St. Charles, Mo. 

Every gas man in Iowa, Nebraska and South Dakota is expected to 
attend the meeting. G. I. VIncENT, Secy. and Treas. 








[NOTICE. } 
Wrinkle Department, The American Gas Institute. 


— > 

To the Membership, American Gas Institute: All members of The 
American Gas Institute, and others interested, are requested to con- 
tribute a description of any novel device or scheme covering any feature 
of the gas business. Every department of every Company uses some 
novel stunt which would be of value to others. The object of this de- 
partment 1s to compile such information. The value of the report de- 
pends entirely on the co-operation received. Send in your contribu- 
tion at once to MiLAN R. Bump, Editor, 

60 Wall street, New York. 








BRIEFLY TOLD. 
re 

Wuat Witt Come Next?—Those dogs (watch-dogs, of course, is 
meant) who bark for the *‘ peepul”” and who rest in the public kennels 
in Albany and in Manhattan, are roaring at each other in stentorian 
tones over the lack of legal reasons showing why the Consolidated and 
other gas companies in New York city should continue to do business 
therein. The Attorney-General and the Corporation Counsel have in- 
stituted measures to put the Companies out of business, and their cross 
purposes are such that one cannot now write understandingly in respect 
of the actions. Meanwhile it seems cogent to remark that the two 
greatest legal officials of the Sta playing right well into the hands 
of those who like to go short of the market—unwittingly, of course, this 
is being done! 





Tue JOPLIN MexXTING OF THE NATURAL Gas ASSOCIATION.—The second 
annual meeting of the Natural Gas Association of America, which was 
held in Joplin, Mo., according to announcement, was in every sense a 
success, The paper list was a lengthy one and good discussions were 
the rule. The officers elected were: President, J.C. McDowell, Joplin, 
Mo: ; Vice President, W. H. McKenzie, Kansas City, Mo.; Secretary, 
J. H. Dunkel, Lawrence, Kas.; Executive Committee, C. W. prrectsia 
S. Springer and K. M. Mitchell. Kansas City was selected as thg 
meeting place, and the banquet (given the night of May y rile 
enjoyed. 
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THE PHILADELPHIA SITUATION.—We are indebted to ‘J. F. W. J.,” 
for the following: ‘‘ On Thursday, the 23d ult., the sub-committee of 
Philadelphia City Council’s Gas Committee, gave a hearing to the de- 
fenders of the gas lease, and Randal Morgan, Vice-President and Gen- 
eral Counsel of the United Gas Improvement Company, in a compre- 
hensive statement, showed what has been done in the 9 years during 
which the Company has had the tenancy of the gas works and an indi- 
cation of what would be accomplished in the remaining 20 years during 
which the lease has to run, should the city not choose to terminate the 
lease at the end of this year. This report showed that the Company 
has received in the last 9 years an average of 80.4 cents per 1,000 cubic 
feet for gas. The cry of the opponents of the lease for ‘ better gas’ 
was answered by the report of Dr. Wiley M. Thomas, Chief of the 
Bureau of Gas for the 8 years, 1899 to 1907, which showed a minimum 

candle power of 22.5, the lease calling for 22 candles. The statement 
of Mr. Morgan was in no sense a plea for the gas lease, but a statement 
to appeal to the common sense of the community. The opponents of 
the lease criticized it inasmuch as no statement was made of the cost of 
gas to manufacture, nor do they seem to appreciate the fact that the 
cost of gas to the consumer lies within the power of the city itself, and 
that the rebate which the Company pays is, in a sense, taxes which the 
consumer pays to the city. That the Company does not receive the 
dollar, but only 90 cents of it, does appeal to them as a tax by the city 
on the gas made in its works, and this tax is ever increasing, for from 
January Ist, 1908, it will be 15 cents per 1,000, from January Ist, 1913, 
20 cents, and from January Ist, 1918, 25 cents. This (theoretically at 
least) comes back to them by the payment to the city. At any rate the 
Company does not get it. I wrote you in a previous communication 
that the conservative element was against a change, and this mani- 
fested itself when the venerable Mr. Isaac H. Clothier arose and asked 
to be heard as one of those who had no ‘ personal or corporate interest 
in the important matter.’ He made a plea to ‘let well enough alone,’ 
and said he expressed the views of many ‘ conservative citizens for the 
most part who are too seldom heard from in public matters,’ but who 
had written him in ratifying a ‘few words of caution’ which he had 
uttered at a City Club meeting. Following Mr, Clothier, Mr. C. Stuart 

Patterson presented a list of names of gentlemen whose views he repre- 

sented, and who were opposed to a change in the present gas conditions. 

This list would certainly, by the amount of capital it represents, make 

the mouth of a promoter water and his heart beat glad. Among them 

were: Joseph G. Darlington, of J. G. Darlington & Co., Ex-President 
of the Union League; George H. Earle, Jr., financier; Isaac H. Clothier 
and Frederick H. Strawbridge, of the firm of Strawbridge & Clothier; 

E. T. Stotesbury, of Drexel & Co.; Rudolph Ellis and Effingham B. 

Morris, Directors of the Pennsylvania R. R.; Geo. H. McFadden, cot- 

ton merchant of Philadelphia and London; William D, Winsor, Bos- 

ton and Philadelphia Steamship Co. ; Ralph and Gabriel Blum, of Blum 

Brothers; Nathan Snellenburg, of Snellenburg & Co.; Samuel D. Lit, 

of Lit Brothers; Ellis Gimbel, of Gimbel Brothers. The hearing was, 

therefore, in no sense ex parte, but the opponents asked for another 
hearing which was denied by the Committee, in the midst of wild pro- 
testations, and have now issued a public call to the citizens to fight for 
75-cent gas and have appealed to the Mayor to hear their story. The 

Mayor’s attitude is strikingly shown in the following dialogue between 

him and Mr. Walter Wood, Chairman of the Committee of Seven. 

Mr. Wood said: ‘ What we want to present is 75-cent gas, Mr. Mayor.’ 

* That suits me,’ was the Mayor's reply. ‘Seventy-five-cent gas with as 

good management as now, and that is high water mark,’ added Mr. 

Justice. ‘ And that will be a tough job,’ rejoined the Mayor.” 





CURRENT COMMENT.—— 


Mr, A. E, Jupas, of Tyler, Tex., was re-elected President of the 
Southwestern Gas and Electrical Association. It was said when he was 
nominated that the renomination was given him “ because of his con- 

_scientious and successful labors for the Association.” Good 


Mr. Wa. Cox, writing under date of the 27th ult., says: “I trust you 
will excuse me for calling your attention tothe fact that in the formula 
for the ‘ Flow of Steam Through Pipes,’ page 892, current volume of the 
JOURNAL, the co-efficient is given as 300, which William Kent says is 


‘evidently an error,’ and this has been corrected in all the latest editions 
to 87.” 


At the adjourned annual meeting of the Denver (Col.) Gas and Elec- 
tric Company the following officers elected were: Chairman, E. Mc- 
Millin; President, H. L. Doherty; Vice-President and Gen. Manager 
F. W. Frueauff; Vice-Pres. and Gen, Supt., W. J. Barker; Secy., C. N. 


first man to store illuminating gas. 
ried home in a bag a quantity of the ‘‘damp, corrupted air” discov- 


ered hissing from a coal pit on his estate, and which burned like a 
candle, 


The Development of Gashelder Construction. 


2 


[A paper read by Mr. GrorGe H. Cressier, of Fort Wayne, Ind., at 


the Milwaukee Meeting of the Wisconsin Gas Association. } 


The development of gasholder construction divides itself naturally 


into three periods of which the lines of demarkation are surprisingly 
cistinct. 
ended with the general adoption of the cylindrical form of holder in 
1813. The second, in which the distinguishing trait is the universal 
use of cast iron, closed in 1882 with the invention of the light stee) 
guide frame. 


high degree of exact engineering knowledge that has been attained. 


The first, characterized by uncertainty and experiment, 


The third period, that of to-day, is signalized by the 


It is probable that Sir James Lowther had the honor of being the 
For we read that in 1733 he car- 


Sixty years later the French physicist Lavoisier, in seeking a 

method for storing oxygen, perfected the gasometer: a copper bell hav- 

ing inlet and outlet pipes and floating in a tank of water. Accord- 

ingly, when shortly after William Murdock was carrying on those 

experiments that were the beginning of our industry, he found the 

gasholder ready at his hand. Without this device the application of 

coal gas to commercial purposes would have been almost impossible. 

Gasholders, as employed by Murdock and his contemporaries, were 

rectangular in form, made of heavy plates, strongly braced from 

within. They were suspended in cast iron tanks by chains passed over 

beams and heavily counterweighted. Five hundred cubic feet capa- 

city was considered rather large. The deep tanks were considered a 

source of great difficulty and expense, and the early engineers were 

soon devising methods of making shallower ones answer. Samuel 

Clegg was particularly active, inventing two styles of holders to meet 

the difficulty, neither of which was as successful as ingenious. The 

first, a rotary holder consisting of an annular vessel which revolved 

horizontally in a shallow tank, undoubtedly suggested the idea of the 

station meter. It was succeeded by a collapsible holder, the ingenuity 

of which was certainly commendable. It was made of light plates, in 

form like the gabled roof of a house, and opened and closed like the 

leaves of a portfolio, as the gas entered or was drawnoff. This un- 

fortunately was no more popular than the one of rotary form, and the 

few installed were replaced by the cylindrical holders which now began 

to come into general use. The question of tanks was still a serious one. 

Wooden ones were tried, and second-hand vats from the brewers 

sometimes used. These were quite unsatisfactory, however, as the 

hoops were liable to come off and the tanks to suddenly burst, causing, 

as a contemporary remarks, ‘‘ considerable annoyance.” 

By the beginning of the year 1815 illuminating gas, through the 
efforts of Murdock, Winsor, Clegg and their colleagues, was coming 
to be recognized as a success. Holders became larger and larger unti! 
they reached the unprecedented size of 6,000 cubic feet ca] acity, thoug|: 
in the face of such opposition from those who considered them to be 
dangerous magazines filled with a high explosive and apt at any time 
to blow up, scattering death and destruction. The great London Gas 
Companies were formed and financed. With sufficient means at hand 
holders were built of continually increasing capacity, and the second 
period of the development of their construction was well underway, 
This was marked, first, by a lightening of the containing bells by thie 
removal of a great part of the heavy interior bracing, although tlic 
crowns were still heavily trussed and remained so through practical’ y 
the entire period. The trussing became so massive that one dissenti! 2 
engineer questioned whether the framework was put in to support tic 
plates or the plates to support the frame. The opinion was freely «»- 
pressed that the day of untrussed crowns would come, but no one w:s 
then so unconservative as to take the responsibility of building one. F! 
crowns were occasionally met with, one in particular being made with « 
low ridge around the outer edge so as to form a shallow tank in whic! 
water was to be placed on the theory that the pressure could thu 
be increased or diminished at will. The fallacy of the idea becanic 
apparent the first time it rained, As the demand for greater capaci 
increased the telescopic principle was evolved and introduced as ear ' 
as 1840. Two-lift holders were built and were very generally adopte:. 
The 3-lift was looked upon with distrust. As late as 1879 not more 
than 4 or 5 were in existence, and these ‘‘ King’s Treatise” speaks 0! 
as being interesting as an engineering achievement perhaps, but obj«c- 
tionable from their lack of simplicity. 
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Stannard; Asst. Secy., A. H. Ostram; Treas., John T. Brady. 


The use of masonry tanks was general, though cast iron was muc! 
employed, notwithstanding its great expense. Tanks of very consi 
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erable magnitude were erected of this material, being built of com- 
paratively small plates, generally ornamented with paneling and 
beading, bolted together in tiers. Each tier was hooped with a ring of 
‘lat bar iron to add to its stability. Steel plate was not greatly favored, 
and was but little used until a comparatively recent date, except in 
tanks of annular form, where two concentric rings of steel were em- 
ployed, the narrow trench between them forming the water box. 

The primitive method of supporting the holder in its tank was of 
course impractical with the holders of large diameters. John Malam, 
one of the most eminent of the early engineers, devised the system of 
sustaining the holder by means of a center mast and counterweights, 

This arrangement had a very considerable degree of success, particu- 
larly for shells of small diameter. A few holders constructed on this 
principle are stillin use. One of about 30,000 cubic feet capacity was 
built in Fort Wayne, Ind, in the early 50’s and was demolished only 
last year. 4 The logical method, however, is the use of guide framing 
which seems to have been employed first about 1830. Originally, and 
for many,years, standards, girders and guide rails were made wholly 
of cast iron.=The standards at first took the form of tripods, which 
soon gave place to massive columns. These were from their great 
weight practically self-sustaining, the girders being merely tacked on. 
In accordance with Victorian taste heavy ornamentation was the rule, 
Girders were decorated with wreaths and festoons. The columns be- 
came fluted pillars with Doric capitals, in what has been characterized 
as an absurd attempt to imitate, in iron, architectural forms originally 
designed for and applicable only to stone. Occasionally the moulding 
of the deeply paneled base would be so under-cut, for the purpose of 
‘* showing bold,” that there would be but little metal left, making the 
columns weak at the very poiut where they should have been strong- 
est. In 1869 a column at Limerick thus adorned snapped off in a 
storm, leveling its own holder and carrying down in the general wreck 
another holder that was nearby. 

Gradually, with the increasing knowledge of strains and stresses, 
and with the cheapening of wrought iron, there came a change. The 
cast iron girders, first to go, were replaced by girders of angles with a 
cast web of open filigree pattern. The latter soon gave way tu a net 
work of heavy lattice bars. During the '70’s columns appeared of 
similar construction. Though they were still of enormous weight they 
were received with distrust by the more conservative engineers, and 
the suggestion that they might be somewhat lightened met with great 
opposition. Their unsightliness, the danger of their rusting and rapidly 
deteriorating, their apparent frailness and lack of rigidity were dis- 
claimed against. One of the Presidents of the British Association of 
Gas Managers reminded his colleagues, after a particularly spirited 
discussion had taken place at their annual meeting, that it should be 
remembered that cast iron had stood the test of years, and he would 
still say: ‘* Speak well of the bridge that has carried you safe.” And 
thus the second period of the development of gasholder construction 
came to an end in the midst of the doubt and uncertainty that had been 
raised by the growing distrust in the theory of strength from massive- 
ness that had been so generally accepted. 

In 1882 Mr. George Livesey, at that time Engineer of the London 
South Metropolitan Gas Company, read a paper before the English In- 
stitute that gave such an entirely new aspect to the whole subject of 
guide framing that its presentation may have been said to have marked 
a new epoch in gasholder design. Considering, first, the system of 
cast iron columns, Mr. Livesey showed that their power to resist a 
force applied at their tops depended entirely on the strength of the 
metal at the base of each, the strength of the entire system of course 
being equal to the strength of each column multiplied by their total 
number. ‘It is obvious that the resisting power can be enormously 
increased by the application of diagonal ties or bracing, as is shown 
most strikingly in the case of the mast of a ship; thus there is rendered 
possible a reduction-in the weight and strength of individual columns.” 
It must be borne in mind, however, that the use of ijateral rollers places 
a strain upon the columns which the diagonal braces do not absorb. 
As the columns, therefore, receive the whole of the stress from the gas- 
holder their form should be such as is best suited to resist the pressure 
of the guide rollers, The upright girder standard (lattice or web-plate 
column) being strong from front to back is perfectly suited to this ser- 
vice, and hence this form rather than the old cast iron column should 
be adopted. The entire theory is summed up in the followiag sentence 
which is here quoted verbatim from Mr. Livesey’s paper: ‘‘The diag- 
oual bracing has the effect.of converting the_series of isolated uprights 
iuto a cylinder whose base is_equal to_the diameter of the tank, usually 
with a height less than the diameter; and providing the various members 
composing this cylinder—the uprights, the girders or struts, and the 





diagonals—are properly proportioned and secured, and of sufficient 
strength, it must stand as firm as a rock. You have in fact one column 
say 160 feet in diameter in the place of 16 separate columns each of 
about 3 feet 6 inches in diameter.” 

The above abstract from Mr. Livesey’s paper is of necessity frag- 
mentary and insufficient. The careful study of the original will well 
repay anyone interested in this subject. It constitutes an actual con- 
tribution to knowledge, and the development of the principles set forth 
in it has not only made possible the 12} million cubic feet capacity 
holder at East Greenwich, but also has assured to the manager of the 
smallest plant a holder designed on absolute and correct engineering 
principles. Its postulates have been furthered and developed by a dis- 
tinguished body of engineers in America and Europe, making possible 
the flying lift and the unprecedented achievements in spiral and cable 
guiding. In practical construction the ‘‘ hit-or-miss” methods have 
entirely disappeared. There is no need to employ intuition, “a thing 
to be suspected and shunned in works of construction with iron and 
steel.” In the words of a celebrated English engineer the gasholder de- 
sign is now studied scientifically, and is not merely a matter of addi- 
tion, or of copying, or even of fancy.” The gas managers of to-day 
have the certain assurance that every particle of material entering into 
the construction of a modern holder has its place because of an un- 
changing principle of engineering, and that every plate, structural and 
rivet, plays its assigned part in making for strength, durability and 
efficiency. 








[Prepared for the JouRNAL.] 
Accidents with Gas Engines Due to Belts. 
rt 


By “op 


Going into a shop the other day where they were using a gas engine 
for power purposes I observed quite a complicated tangle of things. 
One end of the driving belt was wrapped about the rod of the gas engine 
cylinder, while the other end of the belt was on the driven wheel above, 
wound in such way that the wheel and the shaft were strained and 
pulled partly down as shown. It seems that the uncertain, flapping, 
driving belt had run off from the balance wheel rim while the engine 
was running at high speed. The belt then caught in at the moving 
rod and became entangled there as shownat A. The momentum given 
to the driven shaft and wheel above was ample to make the wheel turn 
enough to grip the belt, tear itself from its fastenings, with the shaft 
and hangers, breaking open the coupling at B. Accidents of this 
character do not happen very often, but do occur often enough to make 
gas engine users wary. The usual high speed of the gas engine belt 
should make it plain to all that extra precautions should be taken in 
the designing and running of the driving belt, yet in passing through 
establishments where gas engines are employed one may see divers 
causes for belts running off from the balance wheels and wrecking the 
plant by tearing down the shafting at that section. The average belt 
on the drivers of the gas engine is strong and wide, and it often wraps 
the shaft and makes things move from below. I have seen small 
engines lifted up by the flywheel belt wrapping the shaft above. 

In the case illustrated in the drawing, Figure 1, the belt was per- 
mitted to run in a very wabbly condition. It was too loose, badly 
sewed at the joints, and exceedingly dry for lack of a softening dress- 
ing. Therefore, when the strain became too great and the wheels slid 
within the belt, the belt ran off the lower or balance wheel. The belt 
remained on the upper wheel and was snapped about with a snakelike 
movement until it caught the cylinder rod, then things moved as 
shown. 

In another case an accident occurred to a gas engine because someone 
made a leather lag for a pulley with the butts of the leather open fully 
2 inches as at C, Fig. 2. Every time the belt struck the open place it was 
given ashock. Finally the belt laces freed themselves to the extent of 
catching on some other laces in the running belt. The long laces 
needed for reaching across the gap in the lag were drawn out and in 
the tangle which followed the belt was wrapped about the shafting, as 
shown at D, Fig. 3. The resufft was that the strain on the wheel below 
caused the wheel to break away from the shaft and draw up tight to it 
with acrash. This resulted in breaking in the rim of the wheel as 
shown. Wheel jams of this character are dangerous and can only be 
avoided by careful examination of the belting systems of speedy gas 
engines. Sometimes a power user exchanges his moderately speeded 
engines for high speeded gas engines. The same shafting, hangers, 
wheels and belts are used. While,these were suitable for the slower 
moving engine, they fail to meet the requirements of the faster engine. 
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Sometimes the shafting, the wheels and the hangers get the benefit of 
the change, and a number of belts are put out of commission before the 
thing is settled down. The other day I witnessed the consequences of a 
change of this character; but. instead of the power system getting 
broken up as usually happens, the gas engine itself was unduly strained. 
The rod B, Fig. 4, proved a weak point in the particular type of engine, 
and this succumbed by springing as shown. The momentum gathered 
by the revolving of the tiers of speeding shafts and wheels in this mill 
jerked the engine severely and tore the cylinder from its fastenings, 
resulting in the breaking open of some of the pipe connections. 

I saw a rather odd combination of twisted pipes and rods in a shop 
not long since, a sketching of which is given in Fig. 5. The whole 
trouble was due to the neglect of the workmen in examining the driv- 
ing belt of the balance wheel of the gas engine. In many of the modern 
types of gas engines the driving belt is run directly on the balance 
wheel, as is known, thereby saving the running of one wheel addi- 
tional for the belt. In this instance the workmen had neglected the 
main driving belt to the extent of letting it get loose on the wheels, 
open at some of the lacings, and gummed on the face of the belt. These 
three factors could have been eliminated during the short stop for din- 
ner; but they were let go day after day, until suddenly the belt lace 
opened in the driving belt, and the ends flew in and about a system of 
unprotected piping. The belt wrapped its ends about these pipes like a 
snake abouta victim. The engine kept moving just the same, and, 
with the belt power gone, the speed increased proportionately until the 
governor changed to the new condition and eased things off; mean- 
while, the flapping ends of the broken belt were getting in their work. 
The result of the conflict is displayed in Fig. 5. The belt is shown at 
F, flapping off into the network of piping. This piping was torn about 
in a most through manner and had to be entirely replaced before opera 
tions could be resumed. Some men are so careless in the care of their 
belts of gas engines that they will let one run with many pieces sloppily 
put together, as illustrated in the many jointed belt in Fig. 6. You 
cannot expect even and good work with a belt of this makeup. As the 
laces will slip and bother the belt cannot run sieadily, I would discard 
it and replace it with a new one. Nor would I run a belt as in the 
plan shown in Fig. 7 for the sake of getting a shaft at another angle 
from the driver. This combination was installed by a non-thinking 
man to use for transmitting the power of a new gas engine around a 
corner as he said. He wanted to get a belt moving on a shaft at right 
angles with the shaft driven by the engine—the letier J shows the 
driver on the gas engine shaft. This man carried the belt up over the 
2 wheel on shaft G, thence down to the wheel on the shaft at the right 
angle H. Everything went well for a few days, until the inevitable 
happened, and our party found his gas engine looped up at the rear 
end with a sprung piston rod J, in Fig. 8. The entire cyiinder was 
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raised from its base K. It seems that the upper countershaft was not 
very powerfully fixed in place. It fell on the cross angle proposition 
after a time and the moving engine did the rest with the belt of the bal- 
ance wheel, which ran off and strained the rear of the engine to the 
extent of llfting the cylinder and base from the foundation. 


You cannot fool with the modern, high-speeded gas engine the way 
we used to trifle with the cumbersome water wheels and slow engines 
you must have things in trim when you use a fine caliber gas engine 
It is well that it isso because of the fact that the mechanical depart 
ment of manufacturing plants, and wherever gas engines are used 
strive to get the entire power system as near correct as possible, so as 


to acquire the best results with the finely adjusted and effective gas 
engine. 








Pneumatic Pipe-Dredge. 


— 


A correspondent in Sacramento, Cal., writing under date of May 
22d, incloses a copy of the Sacramento Union, which had this to say 
respecting a pipe-dredge that is being very successfully used in reclaim- 
ing lands more or less under water alongside the Sacramento and San 
Joaquin rivers. The apparatus is described as a ‘‘ bed-rock pnuematic 
pipe-dredge, which, instead of sucking up sand from the surface of 
the bed of the river as in the ordinary suction dredge, or bringing up 
the sand in buckets or shovels, its pipe “* jets” its way through the sand 
at the bottom of the river to bed-rock and lifts the material from there 
or from any point between the river bottom and bed-rock. The sand is 
lifted through the discharge pipe by use of compressed air and water, 
which are forced from above down several small pipes surrounding the 
large central discharge pipe into a mixing chamber. The resulting 
mixture of compressed air and water is then discharged from below 
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into the larger pipe and creates a vacuum at the bottom of the pipe, 
with the result that the surrounding sand is drawn into the vacuum 
and forced up through the pipe. In the test made last week the ma- 
terial raised consisted of over 40 per cent. of sand. 

So successful was the demonstration and so great the quantity of 
sand raised in proportion to the amount of water that old river men, 
who have been paying out money all their lives for the building and 
repairing of levees around their farms, were astounded, and they her- 
alded the new dredge as the salvation of the farming inter sts in tle 
valleys of the Sacramento and San Joaquin rivers. For the dredge had 
demonstrated not only that it could lift sand from the very bed-rock of 
the river at any depth—lift it to an¥ required height above water level 
and the levees, and discharge it wherever required at a cost consider- 
ably lower than any other type of dredge now in use—but it also de- 
monstrated that it could select the materials with which to build levees 
by bringing up coarse sand and gravel from one stratum of the river 
bed for the foundation of the levees and the lighter silt for the top cov- 
ering of the levees from another stratum. The pipe was entirely uncer 
control and was raised and lowered at will through the various stra\a. 
Furthermore, the cost of constructing the dredge is so small compared 
with other dredges, and its capacity isso great, that in comparisou 
with the $30,000,000 damuge caused by the river floods this year, o1!y 
a small sum would be required to place a chain of these pnuemaiic 
dredges at work up and down the river. This would not only bu'!d 
substantial levees and reclaim lands all along the river, but also clea" 
out the river channels and restore navigation to the standard of 1$!), 
at which time boats went up. The pipe can go directly to the bed-rock 
of the old river channels, prospect for the gold values and bring ‘11¢ 
sand containing the gold to the surface without first removing ‘!1¢ 
many yards of valueless material and bowlders that overlie the aurif- 





erous gravel and black sand. In this way the gold values can Ue 
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recovered from the river bed while the sand removed can be used in 
levee building and reclamation work. 








The Anderson Cushioned Type B Nonreturn Valve. 


—$— > 


Very heavy nonreturn valves of the Anderson cushioned type B 
nonreturn ‘‘ Life and Property Insurance” valves, are being manu- 
factured by the Golden-Anderson Valve Specialty Company. The 
form of construction and the materials thereof are chosen to adapt the 
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The Anderson Type B, Cushioned Nonreturn Valve. 


valve to the highest steam pressures in commercial use, and render it 
free from chatter, hammer or tendency to stick, and to make it positive 
in case of accident. 

These valves when placed between the boiler and header will equalize 
the pressure between the different units of a battery of boilers, as they 
remain closed as long as the pressure of the boiler is lower than that in 
the header. When the two pressures are equal the valves will open 
and remain so without chattering or hammering. They will auto- 
matically cut off a boiler in case of accident to that boiler, such as the 
bursting or collapsing of a tube, and will also act as a safety stop to 
prevent steam being turned intoacold boiler, which also means a 
safeguard for men working inside. It is worthy of note that more lives 
are lost owing to what may be termed minor accidents than result from 
actual boiler explosions, 

A large part of accidents of this character result directly from scald- 
ing, owing to the escape of steam and water, which makes it difficult, 
in many cases impossible, to approach the stop valve. For this reason 
it is desirable to take all possible precaution to insure safety. Boiler 
attendants are many times deceived by inaccurate steam gauges, and 
are likely to turn on steam and connect the boiler when there is con- 
siderable difference in pressure. Many accidents have resulted from 
this cause, 

As a protection against such accidents the Anderson cushioned non- 
return valve is offered. It is an automatic stop valve and a hand stop 
valve at the same time, so that it may be used instead of the regular 
angle, globe or gate valves at the boilers. Very often these can be 
substituted without changing the piping at the boilers. 

Referring to the sectional view, the inferior arrangement for cushion- 
‘ug the valve to avoid chattering, hammering and sticking will be un- 
derstood, The piston or valve is one bronze casting, which may be 
.kened to a Corliss dash-pot. It occupies the full area of the upper 
)ortion of the body, thus insuring a perfect cushioning in the opening 
aud closing of the valve, and the perfect alignment of the valve with 
‘ae seat at all times, irrespective of the position. When the steam 
pressure raises the valve the large dash-pot above the valve acts as a 
‘ushion, and the steam being always under the valve wing at D, 
© ‘shions the valve when closing. The two actions prevent chattering. 
‘1¢ extension at the bottom of the valve acts as the first cut-off or 
‘crottle against the effects of the wire drawing of the steam. 





The Introduction of Electricity into Damascus. 


——<— > 


Two years ago most people even in Turkey scoffed at the idea of 
electric lighting and traction being introduced and actually established 
in Western Asia. The Damascus-Mecca railway scheme was greeted 
with derision or at least with profound scepticism. However, even 
then to the careful observer there were signs—and these are gradually 
multiplying and becoming more pronounced—that the dawn of a great 
awakening is slowly coming in the near East. Electricity has been 
admitted into the Turkish Empire. The American Consul-General at 
Beirut says that he recently visited Damascus, and saw overhead trol- 
ley cables in the streets, and a few miles up the Barada river the 
station erected for the generation of electric motor power. 

Damascus, the oldest surviving city in the world and the most typi- 
cally Oriental one in the Turkish dominions, leads in Turkey in adopt- 
ing electricity for purposes of light and locomotion. The harnessing of 
the Barada for such ends emphasizes the change which is fast overtak- 
iug Ottoman industrial and social life. On February 7, 1907, Damascus 
celebrated an inauguration of more than passing interest. In the 
presence of the Governor-General of the province and the General in 
command of the 5th army corps, besides the civil and military officials, 
notables of the city and foreign consuls, on that day the new electric 
street cars and street lighting service in Damascus were handed over by 
representatives of the Ottoman government, who had come from Con- 
stantinople for that purpose, to the Societé Ottomane Impériale des 
Tramways et d’Eclairage Electrique de Damas. It was a red-letter day 
in the annals of Ottoman Asia. At first the street service will cover 
only the distance from Salhyeh to the Meidan, some 5 miles through the 
city from suburb to suburb. 

Cars were to commence running on March 14th on which day the 
Ottoman fiscal year begins. Electric lights have been installed, and 
Damascus is uow being lighted by 1,000 electric street lamps for which 
the municipality pays an annual rental of $13,750. Besides these the 
company have put in more powerful lights in the Grand Mosque, in 
the public squares, and in the Serail. Private electric lights are soon 
to be introduced in shops and residences, The installing company is 
Belgian. Some of the electrical supplies and apparatus have come 
from England, Germany, and France, but all cars, motors, dynamos, 
etc., have been bought in Belgium. Concessions for electric lighting 
and street railway undertakings have been granted to corporations in 
Damascus, Beirut, Aleppo, Smyrna, and Salonica. So far nothing has 
been heard of the authorization of telephone companies. 








Steam in Gas Producer Practice.—An Investigation on 
the Use of Steam in Gas Producer Practice.' 


saakeciatiatiaiaie 

By W. A. Bong. D.Se., Ph.D., F.R.S., Professor of Applied Chemistry 
(Fuel and Metallurgy), Leeds University; and R. V. WHEELER, 
M.Sc., late Dalton Scholar and Research Fellow of Manchester 
University; Chemist to Messrs. Monks, Hall & Co., Ltd., Warring- 
ton, England. 

The experiments recorded in this paper were carried out during May 
and June of last year with a gas producer plant at the iron and steel 
works of Messrs. Monks, Hall & Co., Limited, Warrington, with a view 
to determine the influence of variation in the proportions of air and 
steam in the blast upon the composition of the gas, its suitability for 
furnace operations, and upon the geveral and thermal efficiencies of 
the producers. The investigation caused a series of five trials, each 
extending over a full working week, with the plant supplying washed 
gas both for gas engines and for re-heating and puddling furnaces, all 
working under normal conditions. Tie only difference between the 
conditions from week to week was in the relative proportions of steam 
and air used in the blast for the producers, which were varied by 
raising the steam saturation temperature of the blast, in five equal 
stages, from 6u° to 80° C. As will be explained later, arrange- 
ments were made for the accurate determination of every possible 
factor in the results which would be influenced by the variations in the 
working conditions at the producer. The results asa whole may, we 
think, be considered as establishing reliable data, not only as to what 
a gas producer is capable of doing under scientific supervision and 
control, but also with respect to the maximum of advantage and effici- 
ency derivable from the use of steam between the above-named limits. 

The objects of the experiments will be, perhaps, better understooJ if 
we preface an account of them by a brief consideration of the chemical 
and thermal changes involved in ordinary gas producer practice, where 
a bituminous coal is primarily decomposed and the resulting coke sub- 
jected to the combined action of air and steam at high temperatures. 


1, Paper read before the Iron and Steel Institute, May 10, 1907. 
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When a charge of coal is dropped into the producer, it first of all 
undergoes a process of destructive distillation similar to that carried 
out in the manufacture of coal gas. The products of distillation are, 
chiefly, hydrogen, methane, tarry hydrocarbons, and carbonic oxide, 
together with small quantities of ammonia, compounds of sulphur, and 
a large residue of coke. A ton of good gas coal, when distilled in a 
retort, yields approximately 10,000 cubic feet of gas, comprising 5,000 
cubic feet of hydrogen, 3,500 cubic feet of methane, 700 to 800 cubic 
feet of carbon monoxide, and some 500 cubic feet of ethylene and heavy 
hydrocarbons, as well as about 1 cwt. of tar and 5.8 pounds of ammonia 
(= 22.5 pounds of ammonium sulphate). Under the conditions of ordi- 
nary producer practice the relative yields of these “distillates” are 
probably much the same as in the gas retort, except that ethylene and 
other olefines are decomposed in the producer, and do not, as a rule, 
appear in the gas. Moreover, the addition of steam to the air blast is 
probably without material influence on the distillation, except in so far 
as it may, under suitable conditions, produce a marked increase in the 
yield of ammonia. 

The incandescent coke, arising from the primary distillation, is in 
turn gasified by the combined action of oxygen (air) and steam in 
what is sometimes termed ‘‘ the zone of partial combustion.” The blast 
is usually preheated during its passage through the layer of hot ashes 
upon which the unburnt fuel rests. The efficient management of the 
producer mainly depends on a proper understanding of the chemical 
aspects of this part of the process. It is necessary, then, to consider: 

1. The Action of Oxygen (Air) upon Incandescent Carbon.—There 
is still considerable difference of opinion amongst chemists as to the 
mode of combustion of solid carbon. The commonly accepted view is 
that carbon burns directly to carbon dioxide, which, in contact with 
an excess of incandescent carbon, is immediately reduced to carbon 
monoxide, thus: 

(a) C + O, = CO,, and 
(b) CO, + C = 200, 


This view is, however, unsupported by any conclusive evidence, and 
is difficult to reconcile with Mr. H. B. Baker’s classical experiments 
on the combustion of solid carbon.' Moreover, the work of Professor 
H. B. Dixon and his pupils on the rates of explosion of mixtures of 
cyanogen and oxygen, corresponding toC,N, + O, and C,N, + 20, 
respectively, leaves no room for doubt that gaseous carbon burns in 
two well defined stages—viz. (1), directly to carbon monoxide, C,N, 
O, = 2CO + Ny, and (2) with a sufficient supply of oxygen the car- 
bon monoxide is subsequently burnt to carbon dioxide, 2CO + O, = 
2CO,'. 

Taking the whole of the known facts into consideration, we are of 
the opinion that the balance of evidence is in favor of the view that 
solid carbon. like cyanogen, burns directly to carbon monoxide— 


(c) 2C + O, = 200, 


and that carbon dioxide is only formed by the secondary combustion 
of the monoxide, 
(d) 2CO + O, = 2C0,. 


It is, perhaps, hardly necessary to say that, whichever of the above 
views of the mode of formation of carbon monoxide be adopted, the 
thermo-chemical aspect of the question would not be affected. When 
solid carbon is burnt to carbon monoxide, as nearly as possible 30 per 
cent. of its total heat of combustion is generated. Thus we may write 


2C +0: = 2CO = 2 x 29 
and 2CO + O: = 2CO = 2 x 68 


The large amount of heat so generated in the burning of the carbon 
to carbon monoxide would, if not in part absorbed in decomposing 
steam, give rise to inconveniently high temperatures in the producer, 
with consequent clinker troubles and other practical difficulties. The 
use of steam in the blast, however, allows of part of this heat being at 
once utilized in doing chemical work in the producer, and thereby 
raising the potential energy of the resulting gas at the expense of some 
of its sensible heat. This brings us at once to the consideration of: 

2. The Action of Steam upon Incandescent Carbon.—The composi- 
tion of the gas obtained when steam reacts with solid carbon depends 
mainly upon the temperature. At comparatively low temperatures 
(about 500° to 600° C.) the chief products are carbon dioxide and hydro- 
gen, in accordance with the equation : 


(e) C + 2H:0 =CO; + 2H: — 19 kilogramme C. units; steam, 


kilogramme C, units. 





. Journal of the ——. Bootes (Transactions), 1896, vol. 1 7 

ant. Gon eek lane. y ), vol, Ixix, pages 759, 774; also 
2. Journal of the a. acta 1885. Vol. XLV., _ = also 

sactions of the Royal Society, 1888, Vol CLXXIX,, A., <p tease 


whereas at temperature of 1,000° C. and upwards the main re- 
action involves the production of equal volumes of carbon monoxide 
and hydrogen (water gas), in accordance with the equation: 


(f) C + H:O = CO + H, — 29 kilogramme C. units, steam. 


At temperatures between 600° and 1,000° the products correspond to a 
simultaneous occurrence of e and f, the second reaction gradually assert- 
ing itself as the temperature rises, until at 1,000° it entirely supersedes 
the first. 

Both reactions are, however, endothermic, the first named represent- 
ing the disappearance of 19, and the second of 29.2 kilogramme C. units 
of heat, and consequently both operate in reducing the temperature in 
the producer and in raising the thermal efficiency of the system. It is 
clear, also, that ceteris paribus, the second reaction will be more effect- 
ive in this respect than the first. 

It may here be remarked that when an excessive amount of steam is 
employed—for example, in the Mond system, where ammonia recovery 
is one of the chief aims of the process—the temperature in the producer 
is low enough to allow of a considerable occurrence of reaction e. This 
probably accounts for the relatively high percentage of carbon dioxide 
in Mond gas. But where ammonia recovery is not aimed at, the maxi- 
mum practical efficiency is attained when this reaction is as far as pos- 
sible excluded. 

It seems useless to discuss what would be the maximum theoretical 
efficiency obtainable with an ideal producer, consisting of a self-con- 
tained system, in which the whole of the heat developed by the burning 
of the carbon to carbon monoxide by atmospheric oxygen is utilized for 
raising the steam, and effecting its decomposition entirely in accordance 
with the equation C + H,O = CO + Hs, including the maintenance of 
the requisite high temperature in the bed of fuel. Such conditions 
would be entirely hypothetical and have no relation to actual practice. 
Moreover, the calcuJation would involve certain arbitrary assumptions, 
which need not here be specified. It will be more profitable to consider, 
in the light of the results recorded in this paper, how far the undoubted 
advantage involved in the use of steam can be pushed in practice. 

2. Influence of the Reversible Reaction CO + OH; + CO, + Hi.— 
This survey of the chemistry of gas production would be incomplete 
without a reference to the interactions between the oxides of carbon, 
hydrogen and steam in the producer, At all temperatures above 500°C.., 
or thereabouts, steam reacts with carbon monoxide, and hydrogen with 


+ | carbon dioxide, the two reactions constituting a reversible system. 


CO + OH, + CO, + Hy. 


At any given temperature, the amount of change in each direction in 
the unit of time (or, in other words, the velocity of the change in each 
direction) depends on the relative masses (concentration) of the reacting 
gases, in accordance with the law of ‘‘ massaction.” Ultimately acon- 
dition of ‘‘ dynamic equilibrium” is set up, when the velocity in one 
direction is exactly balanced by the velocity in the reverse direction. 
This condition of equilibrium depends also on the temperature, but for 
any given temperature may be defined in terms of the ‘* active masses ” 
(i. e., concentration), of the gases concerned. Thus, at each particular 
temperature the product of the concentrations of the carbon monoxide 
and steam (expressed in percentage volumes)—i. e., CO x OH,—bears 
a constant ratio to the product of the concentrations of the carbon di- 
oxide and hydrogen—i. e., CO, x H,—when equilibrium is established. 


: | Osear Hahn' has recently determined the equilibrium ratios for a series 


of temperatures between 786° and 1,405° C., as follows: 

CO x OH 

C02 x H 
0.81 
1.19 
1.54 


CO x OH 

COzg «x Hg 
1.95 
2.10 


2.49 


whilst H. B. Nixon, who was one of the first accurately to investigate 
the question, found the value of K to be 4.0 for the much higher tem- 
peratures of explosion flames.* 

These data enable us to predict both the direction in which change 
(if any) will take place in a system containing oxides of carbon, hydro- 
gen, and steam, and also the final state of equilibrium at any give” 
temperature, provided their relative concentrations are known. More- 
over, it is obvious (1) that in the case of a given mixture whic!) 
isan equilibrium at a low temperature (say 800°), change will tae 
place in the direction CO, + H, = CO + OH, as the temperature 
is raised, and vice versa, and (2) that the addition of steam at any te!” 


K. 


= 


K. 


786 
886 


986 


Temp. 
Deg. 
1086 


1205 
1405 





1. Zeitschrift fur Physikalische Chemie, 1908, vol. XLIII., page 705; vol. XLIV., page 5)! 





2. Philosophical Transactions of the Royal Society, 1884, Vol. CLXXV. , page 6.7. 
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perature will tend to cause change in the opposite direction. Finally, 
it may be remarked that the change in the direction CO, + H, = CO 
+ OH, involves an absorption of heat, whilst change in the opposite 
direction involves a corresponding evolution of heat. 

4, Influence of the Reversible Action C + Co, 2 CO.—The relative 
proportions of carbon monoxide and dioxide in the resulting gas are 
are also, to some extent at least. influenced by the reversible change, 


(8) C + CO, * 2C0. 


According to O. Boudouard! the following mixtures of carbon mon- 
oxide and dioxide are in equilibrium with solid carbon, under atmo- 
spheric pressure, at temperatures of 650°, 800°, and 925° C. respectively. 


Temperature. Percentages of 
Degrees. Co COz 
650 39 61 
800 93 i 
925 96 4 


At higher temperatures than 1,000°, the percentage of carbon dioxide 
remaining when equilibrium is established is probably extremely 
small, Clearly, therefore, this pair of reversible actions, like those 
discussed in the preceding paragraphs, tends to increase the percentage 
of carbon dioxide in the resulting gas when the temperature of the zone 
of reaction in the producer is lowered by the use of steam in the blast, 
and vice versa. But to what relative extent each of the various re- 
actions under discussion is operative in this respect in actual practice 
can only be determined by further investigation, which, in view of the 
importance of the subject, is urgently needed. 

From the foregoing paragraphs it is clear that both the efficiency of 
the producer and the composition of the resulting gas will, ceteris 
paribus, be largely determined by the relative proportions of steam 
and air in the blast, not only because of the operation of the principle 
of mass action, but also on account of the fact that the temperature of 
the bed of fuel—zi. e., the temperature at which the various reactions 
proceed—depends on the amount of steam employed. Obviously the 
use of steam is limited by the consideration that a certain fairly high 
temperature must be maintained in order that the gasification of the 
fuel may proceed at all; but this limit is rarely approached in practice, 
and need not be considered here. 

But the employment of steam is not solely determined by considera- 
tions of ‘‘efficiency” or on other chemical grounds. A certain pro- 
portion of steam is used to reduce clinkering troubles to a minimum. 
The amount so required depends principally upon the character, and, 
to some extent also, on the amount of the ash in the coal used. Our 
experience of Lancashire coals, for instance, leads us to believe that 
the percentage of lime in the ash, ceteris paribus, bas a marked in- 
fluence upon its fusbility, and hence on the liability to clinker in the 
producer. It may be of interest if we reproduce here the analyses of 
the ashes of five Lancashire bituminous coals in order of their fusibili- 
ties, commencing with the most fusible. 


Analyses of the Ashes of Lancashire Bituminous Coals, 


1, 2 
Wigan ° Wigan euatinn 
Name of 4 Feet. Florida, Arley. 6 Feet. ne. 
Seam, Per Cent. Per Cent. Per Cent. PerCent. Per Cent. 
ses ese $1.40 ~- 30.02 26.40 33.80 39.40 
Oe Spee 21.15 19.14 28.00 21.75 28.49 
GS 22.85 22.14 32.42 29.30 22.85 
ee 0.55 0.65 Nil Nil 0.40 
CMD. .>s<0c 16.06 11.10 7.00 3.00 4,30 
MeO... <0. 0.10 3.65 2.88 3.24 1.08 
UB. 7.00 13.29 2.74 8.58 3.26 
ena 0.15 0.28 0.15 0.17 


The most fusible ash was that of No. 1 coal from the Wigan 4-foot 
seam, which, it will be observed, contained the highest percentage of 
lime, The fusibilities decrease from left to right of the table, the No, 
5 coal (Trencherbone) containing by far the least fusible ash. 

Description of the Plant Used for the Trials.—The two producers 
selected for these trials were of the well-known Mond type, They were 
erected in 1903 as the first instalment of the gas plant at the works of 
Messrs. Monks, Hall & Co., Limited, Warrington, for the supply of 
washed gas to their re-heating and puddling furnaces and gas engines. 
The Mond producer was admirably adapted to the purpose of our in- 
vestigation, for two reasons—viz. (1) the superheating of the blast not 
only renders the use of a large proportion of steam possible, but (2) it 
also insures the perfect admixture of steam and air, in easily regulated 
proportions, before the blast reaches the incandescent fuel. It must be 
clearly understood, however, that the object of our investigation was 





not the testing of the efficiency of the Mond system as such, but rather 
to determine how steam may be used to the best advantage in a pro- 
ducer, having regard to the quality and composition of the gas, and its 
suitability for furnace purposes. Indeed, as will be shown later, the 
working conditions in the plant during the trials differed in important 
respects from those under which a Mond plant is usually operated, and 
in only one of the five trials did the steam saturation temperature of the 
blast approximate to the Mond practice. Another consideration which 
must be borne in mind is that no ammonia recovery was attempted, 
although careful estimations were made from day to day of the am- 
monia actually present in the gas during the trials. Indeed, the rate 
of gasification (74 to 93 tons of dry coal per week) did not allow of am- 
monia recovery being profitably undertaken. The general design of 
the producers and arrangement of the washing plant will be readily 
understood from the figures, 

Fig. 1 shows the vertical section through the middle of the producer. 

Figs. 2 and 3 show the front and end elevations respectively of the 
plant. 

Fig. 4 shows the general plan of the plant. 

—— 5 to 8, inclusive, show the direction of the gases through the 
ant, 
, Figs. 9, 10 and 11,' show the general arrangement of the plant from 
various positions. 

The two producers were of the water-bottom type, and consisted of an 
inner shell (the producer proper), constructed of mild-steel plates lined 
with firebrick, and incased within a similar outer shell. The air and 
steam composing the blast passed through the annular space (5 in.) 
A A (Fig. 1) between these two shells before entering the producer be- 
low the fire-bars G. The lower part of the producer was conical in 
shape, and extended downwards into the water-lute. 

The large cast iron bell B maintained a constant fuel level in the 
producer of about 144 feet above the fire-bars, and also assisted, to a 
certain extent, inthe preliminary dry distillation of the coal. The 
products of this distillation bad, moreover, to pass out at the bottom of 
the bell and through the hot fuel in the body of the producer before 
reaching the gas exit into the superheaters outside. It is generally sup- 
posed that this arrangement brings about the decomposition of a por- 
tion of the tarry products of the distiliation, but, in our opinion, its 
value in this respect is somewhat doubtful. 
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1, Anna'’es de Chimie et de Physique. 1901, Series VII., Vol. XXIV., pages 28 to 34. 


1. 11 will be shown next week, 
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Fig.6. AVERAGE PRESSURE BENEATH FIREBAR GRATE OF PRODUCER 
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Fig.8. AVERAGE TEMPERATURE OF GASES IN FURNACE MAIN 







































































Fig. 9. 





On leaving the producers, the hot gas passed through the superheat- 
ers (Fig. 2 and 3), round which the air and steam forming the blast 
travelled, in the reverse direction, through the annular space between 
the inner gas main and the outer jacket. In this way part of the sensi- 


























june 3, 1907 


American Gas Zight Journal. 


933 


























Fig. 10. 
Mond Gas Plant at the Works of Messrs. Monks, Hall & Co., Ltd 


. (Figs, 9-10.) 


ble heat of the gas was transferred to the blast, the temperature of the 
gas leaving the superheaters during the day-shift ranging from about 
180° to 260° C. as the steam saturation temperature of the blast was 
raised from 60° to 80° C. From the superheaters the gas passed 
through the rectangular iron washers (Fig. 4), where it met with a fine 
spray of water thrown up by revolving dashers.' The gas was here 
partly freed from tar vapors, and further cooled to between 94° and 100° 
C., according to the steam saturation temperature maintained dur- 
ing the trial. The fact that the gas was required both for furnaces and 
for engines rendered it desirable to differentiate between the subsequent 
treatment of each supply. Since the presence of a ceriain amount of 
tarry vapors in a furnace gas is rather an advantage than otherwise— 
not so much, perhaps, because of the increased calorific value (since 
this is very small) as on account of the fact that the tar vapors render 
the flame luminous in the furnace—the furnace supply was not washed 
or cooled, but sent direct to the furnace distributing mains. Theengine 
supply was, however, further cooled to almost atmospheric temperature 
by being passed up the gas cooling towef,’and was finally freed from 
larry vapors by passage through sawdust scrubbers. The general di- 
rection of the gases through the plant is indicated in Fig. 5. 

A notable departure was made from the usual Mond practice during 
these trials in that no recuperation was attempted in the air blast towers 
(Fig. 4). In the Mond practice the gas leaving the washers above re 
ferred to is passed up the gas cooling tower (containing earthenware 
tiles), where it meets with a downward stream of water. An exchange 
of heat between the hot gas and the cold water is thus effected, and the 
hot water leaving the bottom of the tower is pumped up to the top of 
the air heating tower, down which it is allowed to fall. During its 
descent it meets the ascending air blast forced in at the bottom of the 
blower, whereby another heat exchange is effected, and the blast both 
heated and charged with steam. In the trials referred to in this paper 
no water was pumped through either of these towers, since it was found 
that the temperature of the gas leaving the washers was not sufficiently 
high to render further heat recuperation valuable; in fact, the con- 
sumption of steam for driving the pumps would: have outweighed any 
small advantage derived from the heat recuperation. 

Tie steam used for saturating the air blast during the trials was 
partly exhaust steam (in the trials at 60° and 65° wholly so) and partly 
live steam. The various sources of exhaust steam were connected to- 
gel er so as to form a common exhaust steam main, which entered the 
blas main at its exit from the air heating tower. Any live steam re- 





[hese were ay og worked more slowly than in the usual Mond practice; indeed, 


the :as destined for the furnaces was simply allowed to skim the surface of the water. 


quired was obtained by connecting a live steam pipe to the exhaust 
steam main ata distance of about 30 feet before its entrance to the 
blast main. The two supplies were thus thoroughly mixed with the 
air blast during its passage through the superheaters and round the 
shell of thejproducer. 

The gas was utilized for the following purposes—viz. : 


1. Two reheating furnac‘s in a 10-inch bar mill. 

2. One 650-horse power gas engine driving the rolls in this mill. 

3. One swarfe furnace, with an output of 3§ tons per shift of 12-hours. 

4. Que puddling furnace, with an output of 3} tons per shift of 12 
hours. 

5. One 250-horse power gas en,zine generating electricity. 


The rated capacity of the two producers corresponded to a gasifica- 
tion of 32 cwt. of coal per hour (16 cwt. per producer); but since the 
demands for gas during the day-shift, when all the above furnaces and 
engiues were working at full swing, never necessitated a gasification 
of more than 24 ewt. per hour, it will be seen that the plant was not 
worked beyond about three-quarters of its rated capacity. 

The actual rates of gasification during the trials naturally varied ac- 
ec rding to the requirements of the furnaces and engines concerned. 
The rate during the day-shift was always about twice that of the eor-— 
responding night-shift. The following statement shows the maximum 
demands of the various consuming units, in terms of weights of coal 
gasified in the producer per shift of 12 hours: 











Day-Shift. Night-Shift. 
Tons. Cwt, Tons, Cwt, 
1. Two reheating furmaces.................. 7-5 2 10 
2. One 650-horse power gas engine in mill. 1. 15 Nil 
3. One swarfe furnace........ Pikes shot tres z* @ Ee eG 
4, One puddling furnace... ................. 1 10 1 10 
5. One 250-horse power gas engine.......... 2. 10 i 0 
I aca sis arcane acuta 3.0 wom aiwiacs 14 0 6 10 
Rate of gasification per hour............. 23.3 ewt. 10.8 cwt. 
Mean rate of gasification per hour through- : iad t 
NS EE MOO AP Se ove. 


The charging hopper of each producer had a capacity of 10 cwt. of 
coal, and, under normal working conditions, a charge was added to 
each producer alternately, once every 4-hour during the day-shift, and 
once every hour during the night-shift. 

We may here incidentally remark that the type of producer used for 
these trials was, as is well known, originally designed some years ago 
by Dr. Ludwig Mond, F.R.S., with special reference to ammonia re- 
covery, the quality of the gas produced being of secondary importance. ! 
To obtain the maximum yield of ammonia, consistent with the economic 
working of the process, he found it necessary to ‘‘ work the producer 
as cool as was compatible with a good combustion of the fuel,” and he 
obtained ‘‘the best practical results by introducing about 2 tons of 
steam for every ton of coal consumed.” This would mean an air-blast 
saturated with steam at about 85° C. But ammonia recovery can 
only be profitably undertaken when the fuel consumption exceeds some 
150 tons or thereabouts per week. Moreover, the excessive use of 
steam under such conditions involves the production of a gas relatively 
rich in hydrogen and carbon dioxide, but poor in carbon monoxide. 
Thus Mr. A. Rollason? has given the following figures relative to the 
composition of Mond gas from a large plant working with ammonia 
recovery at the works of Messrs. Brunner, Mond & Co, Limited, Win- 
nington, Cheshire: 


Per Cent. 
Carbon dioxide............. = 16) 
Carbon monoxide........... = 11} 
POI oc cdscivoceseenes = 29 } Total combustibles = 42. 
| ES Terre rr = 2] 
WRUPOOM <2. cece ccccccess = 42) 


Such a gas, on account of its relatively high content of hydrogen and 
poverty in carbonic oxide, is not specially well adapted for furnace 
purposes. The reason of this iseprobably connected with the remarka- 
ble influence of hot surfaces upon the combustion of hydrogen, recently 
investigated by us,* and we hope, on some future occasion, to lay be- 
fore the Institute the results of further investigations on the relative 
efficiencies of hydrogen and carbonic oxide as furnace fuels. For steel 
making purposes, where ammonia recovery must always be of second- 


1. Vide Dr. Mond’s Presidential Address to the Society of Chemical Industry in 1839. 


2. ‘*Mond Gas: Its Production and age nese mal a paper read at the Glasgow and 
West of Scotland Techoical College Scientific Society ia :9U1. 














8. Philosophical Transactions of the Royal Society, 196, Series A, Vol. CVIIL., pages 1 
to 6). 
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ary importance relatively to the production of steel, a much lower 
steam saturation temperature than that demanded by Dr. Mond at the 
producer would seem desirable. It was this consideration which led 
us to carry out the present experiments. 


(To be Concluded.) 








The Washington Coal Situation. 


—> 
By Mr. R. P. Tarr. 


Washington, the State destined soon to rank according to population 
well up in the list of States, contains the measures which mustjfurnish 
fuel for not only its own demands, but also for those of western Mon- 
tana, Idaho and Oregon. Within this State are the undeveloped beds, 
and the only coal areas of importaece in northwestern United States. 
During the past winter the State was in the throes of a fuel famine, and 
this has caused a unique situation. There are undeveloped and almost 
upknown deposits in Whatcom, Skagit, Snohomish, Chehalis, Pacific, 
Lewis, Cowlitz, Clarke and Skamania counties, and other parts of 
Kittitas than those to which operations are now confined. 

Early Operations.—It was when the earlier efforts were being made 
to open the coal deposits of Washington that the most serious mistakes 
occurred, producing adverse conditions now. Besides the knowledge 
of the existence of coal in certain parts of the State, little was known 
concerning any area until after the investigations and reports of Bailey 
Willis, Geologist U.S. Geological Survey (Vol. 15, 10th census). This 
admirable report, practically confined to the Palmer-Wilkeson fields, 
directed attention to this region. Into these sections the pioneer of the 
early 80’s made his entrance, wholly unprepared and entirely ignorant 
of mining methods, eager only to file his claim. 

Soon many mines were opened, to be operated only temporarily. Of 
these there are nearly a score, abandoned monuments of the errors of 
those who were unacquainted either with coal mining problems, the 
demands of the time, or with financial requirements of big projects: 
These failures, produced a reaction which placed a discount on the 
merits of the coal fields in general, and put a quietus to future develop- 
ment_by driving away both capital and interest. 

When the railroad and steamship companies attacked the problem of 
mining systematically these difficulties disappeared. The railroads 
which now contemplate entering the Sound country will probably also 
achieve success, But there is another problem confronting the State. 
Along with the railroad development comes increase in population and- 
additional industries. The commercial side of coal development must 
therefore be considered immediately. The railroads cannot take care 
of this; outside capital must. 

At the present time 30 mines are in operation, about half of which 
may take ranking importance. The remainder have small outputs and 
are undergoing every sort of struggle to stagger on. Several of them 
are reopenings of abandoned properties and owing to former mistakes 
in mining methods cannot be operated with advantage. 

Present Output.—During 1906 the total coal output in the State was 
3,290,534 tons. This was an increase of 443,633 tons above that of 1905. 
Of these 30 mines, 5 are operated by the Northern Pacific Railway 
Company and produce 44 per cent. of the entire output, 8 are operated 
by the Pacific Coast Steamship Company and produce 37 per cent. of 
all coal mined. The remaining 17 mines produce but 19 per cent. of 
the entire tonnage. 

The following analyses show the values of the best types of coal 


mined for various uses: 


Burnett, 
Gas. 


1.44 
40.90 
49.24 

8.42 


The coal is mined from three principal fields: 


Wilkecon. 
Blacksmith, 


1.38 
21.69 
66.96 

9.97 


Fairfax. 
Coke, 


1.30 
19.22 
64.22 
15.26 


Roslyn. 
Steam, etc. 

1.91 

34.30 


Moisture 
Volatile matter... 
Fixed carbon 


Palmer (Kings county) producing 
Roslyn (Kittitas county) 
Wilkeson (Pierce county) 


52 per cent. 


oe 


“ 


* Of the entire output, 66 per cent. is consumed by railroad and sleam- 
ship companies. The remaining 34 per cent. is used commercially 
in Washington and tributary territory having a population of 1,250,000 
inhabitants. ‘ 

Character of the Deposits.—The Cascade uplift was very intense, 


has taken place. During the uplift four active volcanoes were forme: 
namely Baker, Rainier, Adams and St. Helens. Dixes from these hay: 
considerably broken the measures and aided in the production of faults 
Near some of these ‘a slight metamorphism produced coked portions. 
This is graphitic coke and not anthracite as some assert. The seams 
are in many localities in a tilted condition and are worked at dips vary- 
ing from 15 to 90°. In those portions where the dip is less steep th 
amount of moisture runs from 10 to 15 per cent. Most of the coals be 
long under the characterization of lignites. While far superior to th: 
brown lignites of Dakota and Montana, these moist Washington cals 
do not stand transportation well and cannot be stored at all. 

All Washington coals contain more ash and have a duller luster and 
lighter texture than Eastern coals. Having been deposited during 
Cretaceous-Tertiary times when the amount of carbon dioxide was 
greatly diminished, there is thus good reason for these different ani 
interior characteristics. While many seams are of extreme thickness, 
there are few more than 6 feet that are not streaked and exceedingly 
dirty. 

The containing walls of the coals of the seams are generally of shale 
and poor, but in a country plentiful in timber, this is not so serious a 
matter as elsewhere. Cleaning by the dry process will do much to 
benefit the quality of the coal. The coal is here and must be mined. 
The glacial deposits and forest coverings have done much to render 
prospecting difficult. We have, as yet, only a scant knowledge of the 
coal resources of the State. 








The May Meeting of the Illuminating Engineering 
Society, Chicago Section. 


The Chicago section of the Illuminating Engineering Society met 
at the Association Restaurant May 9. Mr. George C. Keech, Chair- 
man of the Chicago section, presented a paper on ‘‘ Industrial Plant 
Illumination.” This paper gave the results of 8 sets of tests conducted 
in 5 different rooms. The testis were made with a Weber type of illu- 
minometer, which was briefly described. These tests summarized were 
as follows: 


A wood-working shop of 7,044 square feet area and ceilings 10 fect 
10 inches high, was tested with three different kinds of illumination, 
the illumination being measured at 26 test stations on a plane 3 feet 4 
inches above the floor. With mercury vapor lamps 9 feet 10 inches 
from the floor, the foot-candles per watt per square foot were 6.60. 
With clusters of Gem incandescent lamps under flat 15-inch porcelain 
reflectors hung 7 feet 10 inches from the floor the foot-candles per watt 
per square foot were 3.14. With 3-ampere 110-volt inclosed are lamp; 
hung 8 feet 5 inches from the floor the foot-candles per watt per square 
foot were 3.04. It was explained, however, in the discussion whic!) 
followed the paper that the graphitized filament incandescent lamps, 
which were burned two in a series on 220 volts, had a very short life, 
which would seem to indicate that some of them were burning at con- 
siderably more than rated efficiency, due in part to unequal rating o/ 
the two lamps in a series. 

In the linotype room of the Chicago Tribune, having 4,095 square 
feet and ceilings 14 feet 10 inches high, 3.5-ampere arc lamps hung |!) 
feet high gave an average of 2.65-foot candles per watt per square foot. 
Mercury vapor lamps in the same room hung 13 feet high gave 5.) 
average foot candles per watt per square foot. 

In a machine shop having 2,647 square feet area, with 11 feet 6- 
inch ceilings, mercury vapor lamps hung 8 feet 8 inches from the floor 
gave an averaze foot candles per watt per square foot of 6.12. 

In a machine shop of similar size, having 2,744 square feet and 14 
feet 8-inch ceilings, 5-ampere inclosed arc lamps gave 1.66-foot cand!:s 
per watt per square foot. 

In the drafting room of the North Works of the Illinois Steel Com- 
pany, Chicago, mercury vapor lamps were arranged above eacii 
window to give the light as nearly the same direction as daylight «s 
possible. This room had 3,914 square feet and gave 4.92-foot candles 
per watt per square foot. 

During the reading of the paper, the author called attention to tie 
fact that this was the first paper giving illuminating results presented 
before the Society in which the efficiency of illumination had been «x- 
pressed in average foot-candles per watt per square foot, although }r. 
Cravath, in the discussion at the March meeting had compared a nu- 
ber of the tests previousiy presented to the Society on this basis. T¢ 
papers previously presented had not given results in any unit by which 





but not to the degree that much metamorphism of the coal measures 


comparison of one installation with another, could be made, Tie 
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iverage foot-candles divided by the watts per square foot gave a con- 
venient unit of this kind, and thought it would be well to fix upon 
some short, less clumsy name for the unit than foot-candles per watt 
per square foot. 

In the discussion Mr. O. C. Spurling objected to a light entirely 
without shadows. He also said that it was necessary to have an in- 
dividual lamp at each piece of running machinery on account of the 
accident liability and the effect that the absence of such a lamp might 
have on accident claims. Mr. Albert Scheible thought the individual 
lamp unnecessary if an effect approaching daylight was produced. 
Mr. J. R. Cravath thought it a fallacy that shadows were necessary 
to clearly distinguish objects, because there are practically no shadows 
out-doors on a cloudy day, yet there is no difficulty in distinguishing 
objects clearly. 

Mr. S. M. Bushnell called attention to the fact that in a factory regu- 
lation law recently presented at the Illinois Legislature one clause pro- 
vided that no clear bulb incandescent lamps should be exposed in a 
factory. While this clause had been struck out, he believed it showed 
the general trend toward softer effects in lighting which would be 
easier on the eye. He commended the softness of the mercury vapor 
lamp. 

Mr. N. R. Stansel gave the life results on 20 mercury vapor lamps 
running 24 hours per day in the Chicago post office. Fifteen of these 
tubes had run 7,000 hours todate. Five had broken or burned out. 
The lamps were hung only 8 feet 2 inches from the floor in this par- 
ticular case, so that breakages amounted to more than burn-outs. 
These tubes apparently got brittle after many hours’ use, so that if 
they were moved from one place to another after being in use some 
time, great care was necessary. 

Mr. Cravath classified industrial plant lighting under 3 heads: i. 
That by individual incandescent or gas lamps for each workman. 2. 
General lighting where the space is so flooded with light that individual 
lamps are not necessary. 3. A combination of the two methods, A 
system of lighting entirely by individual lamps was not entirely good, 
even when the individual lamps were properly shaded with efficient 
reflectors, because a light from one point only caused too much glisten 
and glare by reflection from tools and work. Such a system 
is cheap to operate, but not cheap when the results obtained from 
the workmen under such circumstances were figured. The ten 
dency was more and more toward providing general lighting sufficient 
to obviate the necessity for individual Jamps, but there are still many 
places where individual lamps will probably always be necessary. 

Mr. Stansel said that in wood-working shops and steel plate shops 
general lighting without individual lamps was usually satisfactory. 
In furniture shops and erecting shops individual lamps were necessary, 
as lamps had to be put in places where no general system of illumina- 
tion could reach, He condemned the use of « few isolated are lamps 
where no other system of illumination was generally used, as such 
lamps were likely to be out much of the time on account of the lack of 
trimming and care. 








Note on the Adiabatic Volume-Change on Mixing Two 
c Gases. ' 


ee 
By ALFrepD J. Lotka, Laurel Hill, L. I. 


In regard to certain chemical processes it is of interest to know what 
is the change in the total volume of two quantities of gases which are 
originally at different temperatures, and which are then mixed, with- 
out chemical action, so as to acquire one common temperature. It is, 
of course, a simple matter to work out the result as the need arises in 
each particular case, but a general investigation presents some points 
of interest. 

Consider two gases, both at the same pressure, P mm. of mercury; let 
v, be the volume of the first; ¢,° C. its absolute temperature; and s, its 
specific heat at constant pressure and at the temperature ¢,°. Also, let 
its density at o ° C. and 760 mm. be d, so that its actual density at t,° 
and P mm, will be: _P 2%d, 

760 * 3 : 

Similarly let v, be the volume of the second gas; ft, its absolute tem- 
perature; s, its specific heat at constant pressure and at the temperature 
t, ; d, its density at 0° C, and 760 mm.; hence its actual density at 
t,and P mm, will be: P 273 d? 

oe 


— 


1, Enginzering and Mining Journal. 





Then, if the two gases are mixed in such manner that no heat either 
enters or leaves the system, and if 7’ is the final temperature reached, 
we have for this adiabatic process the condition: 


: i 273 d, .(T—t ty 
a Ee ere ea ee 
273 d 
8 (Tee 
t, 
or: a 
: T—t 
oo oe 3 ; ~ + ds8s. UV: 
1 
T—ts (1) 
- = @, 
te 


The Volume Change.—Let us now consider the volume change. 
This will evidently be the same as if each gas had been separately 
brought to T° at constant pressure, and the two had then been mixed; 
for in that case no further change in total volume would take place on 
mixing. 

Now, if / v, represents the change in volume v, corresponding to the 
change in temperature from f¢, to 7’, we have: 








iia eee (2) 
43 az J t, e 
Similarly, the change in v2 is given by: 
‘yy - 
A". (3) 


If A v is positive this means increase in v or expansion; a negative 
Z\ v means contraction. 
The change in the total volume (v, + v,), of the gases is given by: 


A (v, + ¥%) = Av, + Av, = 2, 





WE nats a2 Ss 
t, eel (4) 
From (1) we have: 
v. - T —t = d, $, . a8, we 
Toa eo re (5) 
Substituting this in (4): 
__ i=, ad, 
A (v, + v,) = Uv, 2 : ( — ee, ‘ (6) 
We may solve (1) for T: 
7 t, t, (d, 8,U, + d, 8, U2) 
_* “ ee (7) 


t, d, 8, v, + t, d, 8, v, 
and substitute this in (6) 
(t, = t,) (d, SR d, 8, 
siiaicie . ae Nat Gar gaa e... (8)! 
t,d,3,v, + t, d, 3, v, 
It is evident from (6), or more readily from (8), that if t, > t¢,, i. e., if 


v, is the hotter gas, /\ (v, + v2) will be positive, zero, or negative, ac- 
cording as: 


A (v, . v,) ag v, VU, 


a, 8,> d, 3,: or, d, 8, = d, 8,; 
or, d, 8s, @d, 8. 


In other words, there will on the whole be expansion, no change, or 
contraction, according as the product ds for the hotter gas is greater 
than, equal to, or less than that for the colder gas. The same conclu- 
sion is, of course, reached on the supposition that t, > ¢,. 

A table, given herewith, shows in round numbers the value of the 
product ds for some of the principal gaseous elements and compounds: 


The Value of ds for Some of the Principal Gaseous Elements and 


Compounds. 

Substance. ds. 
Mercury, Hg (monatomic)................- . 2.4 
Argon, A (monatomic).........-..ccecceseee 2.4 
Helium, He (monatomic) ............--se00- 2.5 
Hydrogen, H, (diatomic)............--scsee- 3.4 
Nitrogen, H, (diatomjc) .........-0-sssccces deh 
Oxygen, O, (diatomic)..........-+..eeeeeeees 3.5 
Hydrochloric acid, HCl.......-...+.+eseee08- 3.4 
Hydrobromic acid, HBr............0--2+2+00- 3.3 
Hydriodic acid, HI ..........csccccsccccoees 3.5 
EE IN TRU ned Da ciianehoiee Sceccuas dow o ded 
ee 6) eee 3.4 





2. This result holds strictly only for gases which obey the laws of Boyle and Charles, 


and for which s is constant. It is independent of the units emp!oyed, so long as the tem- 





peratures are measured from absolute zero. 
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Substance. 

Chlorine, Cl (diatomic) 
Bromine, Br, (diatomic) 
Iodine, I: (diatomic) 
Iodine monochloride, ICI 
Water vapor, H,O 

(s at 130-250° C.) 
Hydrogen sulphide, H,S 
Nitrous oxide, N,O 
Carbon dioxide, CO, 

(s at 0° C.) 
Carbon dioxide, CO, 

(s at 100° C.) 
Sulphur dioxide, SO, 
Ammonia, NH, 
Marsh gas CH, 

(Density of Hydrogen = 1.) 


It will be seen from the table, that the product ds, is approximately 
the same for a number of gases whose molecules are similarly consti- 
tuted (Neumann's law); and that, as a rule, the gases with more com- 
plex molecules have also a greater value for ds, though this is not by 
any means invariably so. It must be borne in mind that the specific 
heat sis in general a function of the temperature, its variation with 
the latter becoming marked when the gas is approaching liquefaction. 
or is undergoing dissociation or association. 

The case where d,s,=d,38, (e.g., hydrogen and nitrogen), and where 
therefore (practically) no change in volume takes place on mixture, 
deserves brief consideration. 

In this case, since the heat lost by the hot gas is equal to that gained 
by the cold gas, while at the same time the volume-pressure energy 
lost by the first is equal to that gaincd by the second, it follows that the 
fraction of the total heat change which appears or disappears in the 
form of volume pressure energy is the same for the two gases. Or, in 
the language of the kinetic theory of gases, the ratio, 


change in translational energy 
change in total energy 


is the same for the molecules of either gas. This is in accordance with 
the fact that for a gas which obeys the laws of Boyle and Charles (as 
was assumed for the gas under consideration), the value of the produce 
ds fixes that of the ratio between the two specific heats. For such a 
gas the ratio of the two specific heats is given by 


ae 
~ 2 ds—1.98 





8p 
8» 








Explosion Phenomena of Mixtures of Gas and Air.’ 


re 


An issue of the “ Mitteilungen iiber Forschungsarbeiten auf dem 
Gebiete des Ingenieurwesens” [Reports on Investigations in the 
Domain of Engineering], published by the Association of German 
Engineers a short time ago, contains a lengthy article by Dr. F. Hiius- 
ser, of Kaiserslautern, on the above-named subject. Without repro- 
ducing the very voluminous tables accompanying the author’s com- 
munication, it seems difficult to give a proper summary of his experi- 
ments; but in the following abstract translation an attempt has been 
made to indicate the manner in which his investigations were carried 
out, and the conclusions at which he has arrived. 

The primary objects of the research were to review the accuracy of 
the formule given by Mallard and Le Chatelier for the specific heats 
of gases at high temperatures and at constant volumes, and to ascertain 
how these heats are affected by pressure. The experiments were per- 
formed on mixtures of air and coal gas, in spite of the variable nature 
of the latter, at different initial pressures; coal gas being selected as 
the combustible body because of the great practical importance of the 
phenomena attending its explosion, and because data are already avail- 
able respecting the rapidity of its combustion in explosion engines, 
which data should form interesting matter for comparison with the ex 
plosion velocities observed during the investigation. 

The explosion vessel employed by Dr. Hausser was a cast iron 
cylinder having a capacity of 335 cubic centimeters. A cylindrical 
shape was preferred to that of a sphere, because in the former a piston- 
like stirrer could be more effectually used to secure homogeneity in 
the gaseous mixtures. The handle of the stirrer projected from the 
end of the cylinder through a stuffing box; and it was found that the 
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gland could be kept tight against the high final pressures if only ti: 

packing were renewed with sufficient frequency. The aperture for tl 

igniting wire was in the,side wall of the vessel, about two-thirds of i 

length from one end; the connection to the indicator being in the sam 

transverse axis. The cock ordinarily used on the indicator could no 
be maintained air tight, and it was therefore replaced. by_a_ball o 

hemispherical valve. The connections for the gas and air inlets, tli 
removal of the final products, ete., were closed with needle valves, an 
gave no trouble. The indicator was a Rosenkranz instrument pro 
vided with a set of 6 springs, suitable for pressures up to 25 kilos. per 
square centimeter [1 kilo. per square centimeter is equal to about 0.9(s 
atmosphere]. The paper drum was revolved by a single phase electric 
motor supplied with current from the local gen rating station; it 
therefore synchronized with the dynamos within very narrow limits 
revolving the paper at 1,400 turns per minute. The pressure gauge al- 
tached to the cylinder was calibrated by the Reichsanstalt. 

Tests were made of the amount of heat lost during the explosion by 
absorption into the walls of the cylinder. For this purpose, the short 
igniting coil was removed, and a long platinum wire, of known re 
sistance, was introduced into the cylinder through the coil aperture, 
bent twice upon itself so as to reach almost to the two ends of the ves- 
sel, and brought out again through the indicator connection. The wal! 
of the cylinder was drilled almost through at one spot; a thermometer 
being placed in the hole with its bulb in a bath of mercury, and a sec- 
ond inserted into the interior at the opposite end. An electric current 
of known wattage was then passed through the wire to render it incan- 
descent; and as soon as the second thermometer remained constant its 
reading and that of the first thermometer were noted. The coefficient 
of heat conductivity of the walls of the cylinder (¢)—i. e., the amount 
of heat in small calories passing to the metal per second per 1° C. of 
difference in temperature between the interior of the vessel and tlie 
walls—was obtained by the following equation: 


e (t, —t,) = 0.239 J’W, 


where ¢, is the temperature shown by the thermometer in the interior 
of the cylinder, ¢, the temperature shown by the thermometer ip the 
mercury bath, J the amperage of the current, and W the resistance 
of the wire in ohms. Two determinations of e under very different 
conditions gave 0.533 and 0.526 small calorie respectively. Preliminary 
experiments having shown that the walls of the cylinder gradually 
suffered corrosion from the explosions, and so altered in heat conduct- 
ing power, thé cylinder was lined with white enamel before the main 
investigation was begun. The values for ¢ just given relate to the 
cylinder after being so enamelled. 

As it was not possible to work at higher final pressures than 25 to 20 
kilos, per square centimeter, the highest degree of compression to 
which the original gaseous mixtures could be brought was 5.11 kilos 
absolute, as measured before the valve leading to the indicator was 
opened. This opening caused a small reduction in the compression, 
which was, of course, allowed for. Hence, five series of experiments 
were performed, in which the original compression was 1.01, 1.90, 2.80, 
3.55 and 4.40 kilos. per square centimeter respectively. In each series, 
the proportion of coal gas in the gaseous mixture varied from about 7 
to about 16 per cent. by volume. 

The coal gas contained on an average 3.6 per cent. of carbon dioxide, 
4.7 per cent. of heavy hydrocarbons, 0.7 per cent. of oxygen, 8.3 per 
cent. of carbon monoxide, 50.2 per cent. of hydrogen, 29.6 per cent. o! 
methane, and 2.9 per cent. of nitrogen by volume. Its specific gravily 
at 0° C, and 760 mm. was 0.5641, and the specific gravity of the heav) 
hydrocarbons in it was 1.975. Its gross calorific value, as determined 
in a Junker’s calorimeter, was 668 B.T.U. per cubic foot at 0° C. a: 
760 mm., or, allowing for contraction, 618 at constant pressure. |'s 
net calorific value at constant volume was hence calculated to be 6 
B.T.U. per cubic foot at 0° C. and 760 mm. By calculation from t! 
average chemical composition of the gas, its calorific value appeared | 
be 576 B. T. U.; the difference of 4 2 per cent. being due to the erro: 
involved in deducing calorific value from chemical analysis in whic 
all the ‘‘ heavy hydrocarbons” are estimated together. Determinatio:s 


- | of the proportion of carbon dioxide in the explosion products show: 


that each volume of the total heavy hydrocarbons in the original co 
gas required 3.3 volumes of oxygen for their complete combustio’, 
yielding 2.2 volumes of carbon dioxide and 3 volumes of water vapor. 
The compressed air used in the experiments had the com position of nor- 
mal air, An amount of 0.2 per cent. by volume of carbon dioxide |' 
it (derived from traces of this gas clinging to the storage cylinder fr: 
a previous charge) could be fairly ignored. Estimations of the p 





portion of nitrogen in the gaseous mixtures fired and in the seve” 





> 
“] 


nd 





June 3, 1907 


American Gas Zight Zonrnal. 


937 








combustion products, gave concordant results—indicating that the com- 
bustion of the gas in mixtures containing up to 14 or 15 per cent. by 
volume of it was perfect within the limits of experimental exactitude. 

Some Results Obtained.—The five series of explosions at the five dif- 
ferent initial pressures already mentioned showed that gaseous mix- 
tures containing 15 to 16 per cent. by volume of coal gas burnt about 
ten times as rapidly as mixtures containing only 8 or 9 per cent. The 
effect of the initial pressure upon the velocity of the explosion appeared 
to be small; but perhaps an increase in the compression slightly 
hastened the explosion of the richer gas mixtures, and slightly slowed 
the explosion of the poorer ones. Detining the duration of the explosion 
as the interval in seconds between the moment of ignition and the 
moment when the indicator showed the maximum pressure, some idea 
of the author’s figures may be conveyed by those given below. 


Percentage of Coal Gas in Mixture. 








Initial aa 
Compression. 8-9 11-12 15-16 
rere 0.236 0.074 0.040 
ee 0.329 0.081 0.025 
BM ber 6s sec ase 0.421 0.073 0.028 
 reererr 0.353 0.087 0.023 
ka <ee'tuss 0.304 0.090 


These results do not agree well with others that have already been 
placed on record, For example, some 5 years ago, Meyer carried out 
experiments in an engine with a coal gas very similar in composition 
and calorific power to the material used by Dr. Hausser. Meyer's mix- 
tures contained from 10.1 to 11.8 per cent. by volume of gas; and his 
explosion velocities ranged from 0.025 to 0.035 second, whereas con- 
formity with Dr. Hitusser’s results would demand velocities of from 
0.085 to 0.125 second. Of course, conditions in an engine cylinder are 
not strictly analogous to those obtaining in an experimental explosion 
vessel. The engine cylinder is warm, heats the charge, and hastens 
the explosion. On the other hand, the charge in an engine is con- 
taminated with the combustion products, which should retard combus- 
tion. On the whole, it would seem the moment of maximum pressure 
shown by an indicator on a gas engine cylinder does not signify the 
end of the combustion, which must continue after that moment as the 
piston travels onwards. This should be true even if the gaseous mix- 
ture supplied to the engine is homogeneous. A more rapid combustion 
is to be obtained by the employment of richer mixtures, and by thorough 
commingling of the gas and air. 

The mean specific heats at constant volume of the combustion products 
were first calculated from the thermo-chemical data collected during 
the research on the assumption that no dissociation occurred. ~ Five 
different calculations were carried out for gaseous mixtures containing 
from 11 to 15 per cent. by volume respectively of coal gas; three differ- 
ent initial pressures being employed. The averaged results were: For 


an initial pressure of 1.90 kilos. per square centimeter absolute, 0.420; | 


for one of 2.80 kilos. absolute, 0.3684; for one of 3.55 kilos. absolute, 
0.3536. Two similar calculations made for an initial pressure of 4,40 
kilos, gave a specific heat of 0.3415. Application of Mallard and Le 
Chatelier’s formulze to the five different combustion products obtained 
at an initial pressue of 3.55 kilos. per square centimeter absolute led to 
an average mean specific heat at constant volume of 0.258. It will be 
seen that the author’s experimental results are much lower than those 
given by the Mallard and Le Chatelier formule, but the former tend 
to approach the latter as the initial pressure increases, The differences 
between the results also diminish as the temperatures attained during 
explosion rise. The Mallard and Le Chatelier formulz were obtained 
from experiments at temperatures exceeding 1,900° C.—a point which 
was seldom reached by Dr, Hausser. It is also quite probable that the 
correction employed by him for the loss of heat during explosion, de- 
duced in the manner previously described, was too small; for the radi- 
ating power of a mass of gas completely filling the cylinder at a medium 
temperature of from 500° to 900° C., is, no doubt, greater than that of a 
thin platinum wire at a bright red heat. , 

The next point studied by Dr. Hausser was the influence exerted upon 
the explosions of any endothermic reactions taking place simultan- 
ously, It was found that the oxidation of the nitrogen was too small 
in -xtent toexert any appreciable effect upon the heat liberated, or 
Upon the mean specific heat of the combustion products... Only when 
thy initial pressure reached 3.55 kilos. per square centimeter did the 
ox ‘ation of nitrogen become as noticeable in its effects as the loss of 
he by passage into the substance of the experimental cylinder. Sim- 
ila 'y, the decomposition of the carbon dioxide into carbon monoxide 
We negligible in a gaseous mixture{containing some 15 per cent. by 
Yo me of coal gas, and would be of no importance even at tempera 





tures somewhat exceeding those observed by the author. On the con- 
trary, the effect produced by the dissociation of water vapor was found 
to be serious at temperatures exceeding 2,000’ C., even when such poor 
mixtures were exploded as it is customary to use in internal combustion 
engines. 

As the dissociation constant of water vapor has not yet been directly 
measured, the author calculated it from Bose’s value for the electro- 
motive force of a gas cell at 25° C.—i. e., 1.139 volts—using the method 
suggested some time ago by Preuner and the formula given by Van ’t 
Hoff for connecting the constant with temperature. In this manner, 
Dr. Hiiusser obtained the following formula for the dissociation of water 


vapor: 


log K + — 3.3 log T + 0.000654 T = 0.749 





24,678 
= 


K = Ps (Ps + 9.5 py) 
(DP. — p,)* ; 


where p, is the partial pressure of the oxygen, after allowing for the 
formation of nitric oxide; p,, the partial pressure of the water vapor in 
the combustion products if no dissociation occurred ; and p,, the partial 
pressure of the hydrogen after dissociation. Hence it can be shown 
that, starting with an initial compression of 3.55 kilos. per square 
centimeter absolute, the formation of free hydrogen may absorb 7.8 
per cent. of the total heat liberated at a temperature of 2,030° C., and 
13.1 per cent. of the total at 2,140°C. With allowance for this amount 
of dissociation, the mean specific heats of the combustion products at 
constant volume up to the two temperatures just mentioned are repre- 
sented to be 0.322 and 0.306 respectively; Mallard and Le Chatelier’s 
formula giving 0.267 and 0,279. 

The generals conclusions drawn by Dr. Hausser from his investiga- 
tions are summed up by him as follows: 

(1) The duration of the explosion of a mixture of coal gas and air 
may be said to be independent of the pressure at which it originally 
exists. 

(2) From a comparison of the periods of time occupied by the ex- 
perimental explosions with those which proceed in an engine cylinder, 
it would appear that combustion in the cylinder is not complete at the 
moment when the indicator shows the maximum pressure, even if the 
gaseous mixture is thoroughly homogeneous; nor, if the proportion of 
gas present exceeds a certain amount, is it complete at the moment 
when the piston begins its forward stroke. In this respect the use of 
more rapidly burning mixtures would be preferable. 

(3) In the explosive combustion of mixtures of coal gas and air, the 
dissociation of water vapor produces a distinct effect upon the quantity 
of heat liberated at all temperatures above 1,750’ C., but the decompo- 
sition of carbon dioxide and the formation of nitric oxide are negligible 
factors. 

(4) The increase in pressure accompanying explosion —7. e., the ratio 
of the initial to the final pressure—is not always the same, but increases 
with increasing initial pressure. 

(5) The experiments demonstrate the accuracy of the Mallard and Le 
Chatelier formulz for the specific heats of the combustion products ob- 
tained from mixtures of coal gas and air, provided the initial pressure 
is some 3.5 kilogrammes per square centimeter or upwards, and the 
temperature attained is above 1,800?C. When the temperature or the 
pressure is lower, the final pressures calculated from the formulz are 
higher than those which actually arise. 

(6) An application of the simple gas laws (Boyle aud Gay-Lussac) to 
the explosive combustion of mixtures of coal gas and air, with the ob- 
ject of calculating the temperature of explosion from the rise in pres- . 
sure, shows the specific heats of the combustion products to be a func- 
tion of the pressure, decreasing as the pressure increases. 





or 








Rapid Method for Estimating Acetone. 
a allies 

Mr. Albert P. Sy, of the Buffalo (N. Y.) University, communicated 
the following rapid method for the estimation of acetone to the May 
number of the ‘‘ Journal ” of the American Chemical Society : 

In order to be able to estimate rapidly the acetone content of the dis- 
tillate from crude wood naphtha during rectification, the author has 
adapted the well-known Messinger method, so that the burette readings 
give the number of grams of acetone in 100 cc. (sometimes expressed as 
per cent.) directly. 

Procedure.—Put 10 c.c. of 2N sodium hydroxide solution into a wide 
mouth glass stoppered bottle,*then add exactly 1 c.c. of the alcohol to 
be examined, shaking; next add 50 cc. of the standard iodine solution 
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while shaking; after 3 minutes acidify with dilute sulpburic acid (use 
about 2NH,SO,); now add starch indicator and titrate back with 
standard thiosulphate solution. The number of cubic centimeters of 
iodine solution used by the acetone gives the number of grams of the 
latter in 100 c.c. 

For the back titration the writer uses a burette graduated from 0 to 
50 c.c. in 4, beginning at the bottom; after titration, the burette read- 
ing gives grams of acetone in 100 c.c. directly, avoiding a subtraction 
of the reading from 50. 

In accordance with the equation: 


(CH,),CO + 31, + 4KOH = CHI, + K‘C,H,O,) + 3KI + 3H,0. 


0.01g. of acetone requires 0.1312 g. of iodine. A standard iodine solu- 
tion is, accordingly, prepared to contain 131.2 g. of iodine in one liter; 
the standard thiosulphate solution is prepared of equivalent strength. 
This method is intended for spirits in which the acetone is high, but 
does not exceed 50 per cent. In cases where the acetone does not run 
over 25 per cent. a 25 c.c. burette, graduated from the bottom, should 
be used for the thiosulphate solution, and, of course, only 25 c.c. of the 
iodine solution are used. For solution containing 5 per cent. or less of 
acetone, 10 c.c. of the sample may be taken, using the 50 c.c. burette; 
readings in this case are 0.1 per cent. for each c.c. iodine used. 








Power Plant Diaries. 


—_— 


A contemporary remarks that station log books, or records in some 
form, of fuel and water consumption, hours of labor and times of put- 
ting machines in and out of service are kept in all well operated power 
plants, but the usefulness of an engineer’s diary is less generally appre- 
ciated. Many engineers may not favor such extra clerical work, but 
where the habit of recording important happenings day by day is not a 
serious burden, the operating company is likely to find it of value. 

In a recent instance a company operating a suburban power plant 
purchased a new gas engine, which did not give satisfaction. For over 6 
months the manufacturer endeavored to correct the faults, supplying 
new parts, making valve adjustments and altering details of the bear. 
ings and other mechanism until the outfit had been practically rebuilt. 
During the entire period the manufacturer kept from 2 to 6 men at 
work on the machine several days in each week. The executive office 
of the operating company finally concluded that the machine was a 
failure, and to secure definite data supporting its contention asked the 
chief engineer to submit to the general manager the next morning, for 
use at a directors’ meeting, a general statement of the machine’s history 
from the time of installation, The engireer referred to a station diary 
which he always kept and dictated a complete account of each day upon 
which work was done in connection with the troublesome unit. On 
the basis of these detailed statements the company decided to substitute 
another engine for the first, and the engineer had the satisfaction of 
fulfilling a difficult request with very little trouble. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
pa 

THE authorities of Manitowoc, Wis., have refused to purchase the 
properties of the Manitowoc Gas and Light Company, despite the fact 
that the Council Committee appointed to investigate the matter reported 
that the plant was first-class in every particular and that the business 
being done by the Company is as was represented. The operating 
franchise provided that before the original owners could sell the pro- 
perties to others the first call should be given to the city, hence the 
offer to the city. The upset price was $60,000. The plant will now be 


sold to New York capitalists at the figure at which it was offered for 
public auction. 





May 19th was semi-annual quarterly dividend day with the owners 
of stock in the Grand Rapids (Mich.) Gas Company, on which date the 
regular stockholders received a quarterly dividend of 24 per cent. in 
cash, and the employees received a dividend of 10 per cent. on the 
respective amounts of their salaries for the half year, ended April 30, 
The amount paid over on latter account was not far from $8,000. 





A MEETING of the stockholders in the Toledo (O.) Railway and 
Light Company is called for June 10th, in Toledo. The purposes of the 
call are to consider the proposition to increase the capital to $15,000,000 


from $12,000,000, and to.ratify the purchase of the Toledo Gas and 
Heating Company. 





Tue Western Gas Construction Company, of Fort Wayne, Ind,, has 
purchased the small residence at the corner of Reed and Buchanan 
streets, which plot is opposite their present offices The structure will 


be remodelled to suit it for the needs of the Company's draughting 
force. 





Mr. Frank W. Crain has been appointed Assistant Superintendent 
of the Eclipse Gas Stove Works, Rockfort, Ills. 





Mr. W. W. Brunt has resigned the post of City Clerk of Monmouth, 
Ills., to accept a respovsible place in the service of the Monmouth 
Gas and Electric Company. 





AT the annual meeting of the Erie (Pa.) Gas Company the officers 
elected were: President, E. D. Carter; Vice-President, Wm. McDonald; 
Secretary and Treasurer, Paul Mueller. 





A VERY interesting paper on ‘‘Gas Power at the Central Station of 
the Duquesne Lighting Company ” was recently read by Mr. Norman 
B. McPherson at a session of the Pittsburgh (Pa.) branch of the 
American Institute of Electrical Eogineers in the. Lecture Hall of the 
Pittsburgh Carnegie Technical Schools. 





Mr. DanieL N. TIERNAN, prominent in the clerica) force of the 
Municipal Gas Company, Aibany, N. Y., died at his home in Albany 
the morning of May 15th. Deceased was in his 55th year, having been 
born in Albany October 27, 1852. He became identified with the 
Municipal Company in 1892. 





Here is a ‘‘ grievance” under which certain men employed by the 
Portland (Me.) stevedoring firm of Trefethen & Dugan, while unloading 
coal from a barge moored alongside the wharf of the Portland Gas 
Light Company, struck. They struckbecause they ‘‘disliked” a certain 
man employed by the stevedores on another job in another part of the 
city! 





Jno. J. HANNAN, a trusted bookkeeper in the employment of the 
Baltimore branch of the Welsbach Company, recently confessed to 
having embezzled something over $1,000. The Company consented to 
a suspension of sentence. 





VISITING gas men are invited by the Western Gas Construction Com- 
pany to inspect the 6-inch Stoever pipe threading machine recently in- 
stalled in its Fort Wayne factories. 





THE contention between the owners of the Citizens Gas and Fuel 
Company, of Terre Haute, Ind., and Mr. Martin N. Diall, the General 
Manager, over the tenure of his office, has been settled. Mr. Diall re- 
tains his position until July 23, on which date he will be succeeded by 
Mr. E. A. Wakeman, of Glens Falls, N. Y. 





WE are indebted to Mr. R. A. Lewis for the following respecting a 
lively time. The story is this, and it relates to a happening in Wilkes- 
Barre, Pa., last May: ‘*‘ The electric light employees of the Wyoming 
Valley Gas and Electric Company were given a dinner recently at the 
Central Hotel by the gas employees of the same Company. Nearly al! 
the Company’s employees from the 20 towns in which the Company 
does business were present. The dining room was beautifully decorated 
with bunting and handsomely illuminated for theoccasion. The mer 
was all that could be desired and reflected credit upon mine bost 
Findley, who ‘ knows how to run a hotel.’ Attorney R. R. Van Horn 
acted as toastmaster and filled the position in an able manner, Tie 
following responded to toasis: W.C. Anderson, General Manager, 
‘Tie Wires and Pipe Straps; A. J. Llewellyn, Assistant Manag: 
‘The Result of Electric Trouble on a Married Man;’ D. T. Scott, Super- 
intendent, Kingston, ‘How to Enter a Consumer's Home to Rea 
Meter when the Husband is Absent; J. K. Graham, Superintende:: 
Nanticoke, ‘ How to Collect a Gas Bill from the Lady after a Fam 
Tilt;? C. Robins, ‘Short Stops;’ M. Richards, ‘ How to Meet Her; %. 
A. McGregor, ‘ Phonographic Expressions Rendered with a Loose C: 
nection or Storms—Brain or Electric;’ Joe. Thomas, ‘ Groans of an Eic 
tric Meter; George Harrison, ‘The Number of 6,600; E. Brenne 
‘Mysteries of a Cross Arm;’ D. Davis, ‘The Result of Connectin 
Primary and Secondary Together;’ L. Evans, ‘ Hand Lines and Clot es 
Lines;’ J. Hagel, ‘ Results of Short Circuit between Porcelain «nd 
Glass;’ J. Hendershot, Chief Engineer, ‘Electric Chickens; S, Lorab, 
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Superintendent Gas, ‘ How to Maintain Pressure; R. Clark, ‘High and 
Low Pressure Tapping Machines.’ A quartet of the gas men rendered 
an original song entitled ‘Gas,’ which brought forth considerable ap- 
plause. Every individual of the many present had his say and it was 
a great loss to the Company that some method could not have been 


adopted to coliect the effusions of the speechmakers, as enough gas was 
wasted to fill many a main.” 


THE Selectmen of Montague, Mass., have authorized the Greenfield 
(Mass.) Gas Light Company to extend its main system to the outlying 
borough of Turner’s Falls. The main conditions are that the streets 
are to be completely piped within 2 years, and at no time is the gas rate 
in Montague to exceed that charged in Turner’s Falls. 





Messrs. Dawson & HOLBROOK, a local firm of architects, have been 
authorized to plan for notable additions to the building, at Front and 
Gay streets, Columbus, O., occupied by the Federal Gas Company as 
its administrative headquarters. When completed, the building will 


be one of the most attractive of the structures in that city devoted to 
business purposes, 


THE Waynesboro (Pa.) Gas Company has opened its handsome, new 
appliance showroom, The task was put on Mr. Edward Warren, and 
the results of his study and application to the work in hand well 


merit the compliments that have been given to his Company and to 
himself, 








Mr. CHARLES E. RowE and associates are arranging for the con- 
struction and operation of a gas plant in Goldfield, Nev., under the 
franchise granted to him last November. A modern plant will be con- 


structed, and Mr. Rowe figures it out that it will take $150,000 to con- 
struct the system complete. 


ON the 13th inst. the Union Gas Engine Company, of San Fran- 
cisco, voting to determine whether or not a bonded indebtedness of 
$200,000 shall be authorized, voted yes. 








THE ‘‘Staten Islander,” of May 4th, contains a very interesting re- 
sumé of the history of gas making and gas selling in and on Staten 
Island, N. Y. The supply was commenced in April, 1857, and the 
description of the works, and the business done therefrom in those 
days, makes a queer contrast with that now being carried on under 
that hustling gas maker and gas seller, Mr. Thomas O. Horton. 





Mr. C. W. Koinrr, who, since 1905, has served the National Light 
and Improvement Company, of St. Louis, Mo., as Secretary, Treasurer 
and Engineer, which corporation owns and operates several gas, elec- 
tric light and railway plants in Kansas and Texas, has been appointed 


General Superintendent and Engineer to the Los Angeles (Cal.) Gas 
and Electric Company, 





Some of the Clevelandites are urging the appointment of many more 
‘*expert ” meter inspectors for public account in Cleveland. Mr. W. 
J. Springborn, Director of Public Service in that city, however, does not 
seem particularly well impressed with the good policy of such proceed. 
ing, for when recently appealed to by a reporter to give his views on 
the good policy of making such appointments, said: ‘‘It would offer too 
great opportunity for the building up of a gigantic political machine. 
The idea comes from Cincinnati. It may be adopted there, but not in 
Cleveland. There are, perhaps, 130,000 gas meters in Cleveland, pos- 
sibly more. You can see the possibilities. Suppose, just prior to the 
election, the city should put on 1,000 or more inspectors to go over the 
field, the Gas Companies to pay the bill. It would be’as unjust as it 
would be dangerous. The present system of inspection comes as near 
being right as anything I have seen.” 





THE Board of Governors of the Columbus (O.) Stock Exchange has 
agreed to list the securities issued by the Childs-Hulswitt Company, of 
Chattanooga, Tenn. These include $40,000 of 6 per cent preferred 
stock, $750,000 of common stock, and $1,500,000 of 5 per cent. bonds. 





To go back to Cleveland and gas meter inspection, it is noteworthy to 
remark the opinion of the City Chemist, of Cleveland, thereon. He 
(Mr. Pate) said: ‘‘Scores of meters have been tested in the Chemist’s 
office in the last two years. The great majority of the tests show that 
‘he meters are either correct or slow. Not 1 meter tested out of 100 
eads fast. In fact, inspections generally show that meters are slow.” 





Mr. C. FULLER has been appointed Superintendent of the Carlisle 
(Pa.) Gas and Water Company, vice Mr. Charles Ramsey, resigned. 





Mr. J. N. STICKELL has resigned as Superintendent of- the Waynes- 
bore (Pa.) Gas Company. His successor is Mr. Edward Warren. 





THE long, honorable and useful life of Mr. John Turner was ended 
by death, the morning of the 22d ult., who then passed away at his 
home in Charlestown, of which district he had been a resident since 1852. 
He was in his 8ist year, having been born in North Salem, Me , Janu- 
ary 23d, 1827. He served on the Board of Directors of the Charlestown 
(Mass.) Gas and Electric Company for several years, and was an inti- 
mate friend of the late Mr. George B. Neal. 





THE following was forwarded by a Baltimore correspondent under 
date of the 26th ult.: ‘‘ In an opinion which was handed down by Judge 
Stockbridge, Part 2, Baltimore City Court, the Consolidated Gas Com- 
pany came out victorious in its appeal from the easement assessment of 
the Appeal Tax Court in connection with its mains and pipes for the 
year 1906. Judge Stockbridge decided that the easement value must 
be abated from $6,000,000 to $3,350,286. It was the third trial of the 
case in the local courts, and the first decision against the city in these 
courts. Twice the Court of Appeals reversed the decision of the Balti- 
more courts and declared in faver of theGas Company. Judge Stock- 
bridge arrived at the value of the easements by taking the average of 
the annual charge made bythe city to the Chesapeake and Potomac 
Telephone Company and the Baltimore Refrigerating and Heating 
Company, which he multiplied by the number of miles of the mains of 
the Gas Company, capitalizing the result at an interest of 44 per cent. 
It was set forth in the opinion that the valuation of the easement is not 
such as to include all the value of the franchises enjoyed by the Com- 
pany, but the method cannot be said to be at issue as to conforming to 
any standard or rule established by law, for there is none such. The 
appeal was not against the original assessment, it is stated, but only 
against the additional assessment of $6,000,000. It was objected in the 
case that the Court could make no valuation, because there is no 
standard of measurement of value, and that any amount which was 
named would be arbitrary. In answer to this Judge Stockbridge said 
that it is true that there is no method for the determination of value 
prescribed by any statute. Furthermore, it is admitted that in one 
sense any valuation whatever placed upon this right of the Company 
is an arbitrary ascertainment, but it is no more true than it is of every 
assessment of property for purposes of taxation that the value assigned 
to it is arbitrary, even when fixed as the result of the exercise of the 
best skill and judgment which can be brought to bear by the individual 
or tribunal which passes such valuation upon the property. It is possi- 
ble, however, by comparison or analogy to reach an approximation of 
value which is neither unjust to the individual or corporation enjoying 
the right of easement, nor to the municipality from which such right 
is derived. Four analogies of this character were suggested to the 
Court. They were the charge made by the city for a vault or area 
constructed under some portion of the abutting highway and designed 
to be used in connection with the adjacent property; the charge made 
to individual holders of a right from the city to lay a sewer drain or a 
pipe to connect a given piece of property with a public sewer; the 
charge or rental reserved by ordinance of the Mayor aud City Council 
for the right to place in the highways of the city pipes or conduits de- 
signed to convey steam or hot or cold air from a central station to the 
consumers in other sections of the city, and the similar charge or rental 
imposed upon the Chesapeake and Potomac Telephone Company for 
the right to lay its conduits for wires in the streets of the city, connect- 
ing its subscribers with a central exchange. The opinion notes strik- 
ing points of difference between the comparison of charges made for 
the Chesapeake and Potomac Telephone conduits and the Refrigerating 
and Heating conduits. Taking into consideration the character of the 
right enjoyed, as compared with other similar rights, it is said, and 
mindful of the fact that the rights of the Gas Company consist of three 
elements—the construction, the easement and a franchise—it has 


seemed just to the Court to capitalize the valuation of an annual 


charge determined in the manner indicated on the basis of 4} per cent., 
amounting to $3,238,400. The additional $111,886 is for the new and 
conceded additional construction, and the $3,238,400 is for the easement 
enjoyed by the Company for its 480 miles of mains.” 





Mr. C. S. STEPHENSON, of Ansonia, O., has beer granted a franchise 
for the construction and operation of a gas works in Lawton, Okla- 
homa. 





Tue New Orleans (La.) Gas Light Company has ordered a reduction 
of 5 cents in the selling rate. This makes the net price $1.15 per 
1,000, 
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The Market for Gas Securities. 
— — 

The ‘reason ” for the last bear movement in 
Consolidated was a concerted attack on the 
right of the Company to do business at all io 
the city. The ‘ attacks” were ied, respectively, 
by the Attorney-General of the ‘State and by 
the Corporation Counsel of the city, and the 
same looked as if unity controlled the action. 
The bare facts as they stand are that this great 
property seems to be the football of those who 
misrepresent us in official position, and this 
kicking is and has been more positive since the 
allotments made to “‘expense account” each 
year the Legislature was in session have been 
bloited off the Company's fiscal ** memos.’ 
Consolidated opened wo hoa (Friday) at 119} 
bid. During the week the stock ‘* broke” 112. 

The outside market was dull and drooping, 
save in respect of Washington gas. Certainly 
Peoples, of Chicago, looks very cheap at un- 
der 90. 








Gas Stocks. 
ee 
Queiations by George W, Close, Broker aud 
- Dealer in Gas Stocks. 
16 Waut Srezet, New Yor Orr. 


JUNE 3. 

t= All communications will receive particular atten- 
tion, 

@@ The following quotations are based on the par 

value of $100 per share, 


N. Y Oity Companies Capital, Par. Bid. Asked. 


Consolidated .... ..0e..+000- $73,177,000 100 Lid 120 
Central Union Gas Co.— 

ist 5° due 1972,J.&J.. 3,000,000 1,006 101 104 
Eq titable Gas Light Co.— 


Con, 5's, due 1932, M. & S. 1,000,000 1,000 oe §©=«.-« 6S 
Mawal,..c.cocecceesces - 3,500,000 100 190 225 
New Amsterdam Gas Co.— 

1st Con, 5's, due 1948, J.& J. 11,000 000 1,010 98 100 
New York & Richmond Gas 

Oo. (Staten Island)...... 1,500,000 100 37 48 
lat Mtg. Gold Bds.5p.ct. 1,000,000 a 98 104 
Northern Union— 

ist 5’s, due 1927, J. &J..... 

New York and East River— 


1,250,000 1,000 101 108 


ist $’s, due 1944,J.&J.. .. 8,500,000 1,000 108 i111 
Con, 5's, due 1945,J.&J. 1,500,000 .. 104s: 110 
Standard....cc..cesssccesess 5,000,000 100 140 160 
P eferred. ..... setter cese 5,000,000 100 155 175 
ist Mtg.5’s,due1930,M.&N 1,900,000 1,000 104 108 
The. Brooklyn Union,.....0. 15,000,000 1,000 210 115 
Ist Con.5's,due 1948, M.& N 15,000,000 167 
Youkers .ccc.cccoe scccecees 299.650 500 180 
‘)ut-of-Town Oompantes. 
Bay State...cce..ceesceess 


“ Income Bonds...... 2,000,000 1,000 oe 75 


Binghamton Gas Works... 450,000 100 ve 65 
s det Bite. Pe.. .... 509,000 1,000 95 100 
Boston United Gas Co.— 
Ist Series 5S. F. Trust.... 7,000,000 1,000 82 85 


2d ‘** Fe. 8,000,000 1,000 47% 50 

5,500,000 100  - 
Bonds, 5°s 5,250,000 1,000 75 80 
500,000 8650 os 35 


Buffalo City GasCo........ 


Capital, Sacramento... .. 


Chicago Gas Co. Guaran- ° 
seseee 7,650,000 1,000 104 10634 
Cincinnati Gas and Electric 
Co. perccege cvcccccccce 90,000,008 100 98 BY 
Columbus (O. )Gas Co., ist 
Mortgage Bondg......... 1,500,000 1,000 90 ne 
Columbus (0.) Gas Lt. & 


teed Gold Bonds.. . 


Heating Co ..scecceseeees 


° 1,682,750 100 
Preferred. seeeeeeeeeeee 


- 11,000,000 106 


Mortgage, 6°S.......s00. 3,600,000 
Chesapeake, ist 6’s.... 1,000,000 
Equitable, ist 6’s....... 910,000 
Consolidated, ist 5’s.. 1,490 000 os 
ConsolidatedGasCo.ofN.J. 1,000,000 100 
Con. Mtg.5’s,...... 06 880,000 1,000 
BORGES .cccrcccccccsccces 75,000 re 
Detroit City GasCo........ 5,000,000 50 
** Prior Lien 5’s....... 4,618,000 1,000 
Detroit Gas Co. 5° Bicee seve $81,000 1,000 
*° Ic. 5°S. ces. 16,000 100 


Equitable Gas & Fuel Oo. * 


Chicago, Bonds. seseseceee 2,000,000 1,000 


Essex and Hudson Gas Co. 6,500,600 
Fort Wayne .ssessseeeeeee 2,000,000 ae 
sind Bonds.......... 2,000,000 ja 


Grand Rapids Gas Lt. Co. 


lst Mtg. BS. cocecccceccece 


Hartford....cccccscseesseees 750,000 25 190 200 
Hudson County Gas Co., of 
New Jersey...cseceseeses 10,500,000 i 110 =—:112 
Bonds, 5’s...... 10,500,000 -- 107% 108% 
Indianapolis...... sees eeeees 2,000,000 60 70 


‘* Bonds, 5’s....... 


3,026,500 100 107% 108 
Consumers,Toronto........ 2,000,000 50 200 204 
Consolidated, Baltimore. . 


75 80 
9844 100 

«7a 
89 40 
55 


1,225,600 1,000 104% 105 


2,650,000 .. 10446 105 


7 88 


A. E. Boardman, New York City ......00.....- 
Bartlett, Hayward & Co., Baltimore, Ma. eecccecceccosces. 96) 
Baxter & Young, Detroit, Mich.,......... : 
Connelly [ron Sponge & Governor Co., New York City... 9 
Continental Iron Works, Brooklyn, N. ¥......0s0.- 
Oruse-KemperCo., Philadelphia, Pa.........sessesesee.-. 945 
Davis & Farnum Mfg. Co., Waltham, Mass............. 96 
Deily & Fowler, Philadelphia, Pa...., secccee-ses cosess 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


oe Ds 


+ eeee 262 


90 EconomicalGas Apparatus Construc’n Co.,Toronto, Ont, 9: 
118 Frank D. Moses, Trenton, N.J..esceesecese eee Oececccees 962 
Humphreys & Glasgow, New York City....- .......- 00+. 9€U 
° Isbell-Porter Company, New York City.. .... eocccceecs 948 

oe 112 | Kerr Murray Mfg. Co., Fort Wayne, Ind...... esssesees. 96! 
15 17 | Lloyd Construction Co., Detroit, Mich........eese+se00. 95 
92 95 | Logan Iron Works, Brooklyn, N. ¥..... s..0+e++: iene: 004 


100 | Quintard Iron Works, New York City....s0....0.05 ee. 9 


50 | R. D. Wood & Co., Philadelphia, Pa...... ss.+..0. 2 
98 | Riter-Conley Mfg. Co., Pittsburgh, Pa,.......sss.eeees. 93 
Stacey Mfg. Co., Cincinnati, O... 











Jackson Gas Co...cceseveee 250,000 60 82 at 
6 ist Mtg. 5° Biscocees 290,000 1,000 97 100 
cow Lote Ses Light =. oe 
of M eeeeeseeee . 5,000,000 100 ee 36 
Samia. sevessecess 3,822,000 1,000 102 104 
Laclede, St. Louis .......... 10,000,000 100 F 05 
Preferred. ........ ... eo» 2,600,000 100 95 110 
EE 10,000,000 1,000 104 104% 
Lafayette Gas Co., Ind..... 1,000,000 106 og 60 
Bonds ......05 scesssecee 1,000,006 1,000 60 65 
Louisville. ........cesecseees %,570,000 50 148 145 
Madison Gas & Elec. Co. 
- lst Mtg.6’s.......-. 350,000 1,000 106 §=10834 
** 6 per cent. scrip, 
due 1910...... 100,000 25 85 87 
Massachusetts Gas Compan- 
ies of 1B, crvccce ceccce 25,000,000 100 59 
Preferred....cesceee.... 25,000,000 100 88 os 
Montreal,Canada.....,.... 2,000,000 100 218 . 21834 
NashvilleGas Lt. Oo........ 1,000,000 100 110 : 
Newark, N.J.,Con.GasOo. 6,000,000 “ 56 58 
Bonds,6's ......sse00-++» 6,000,000 = 137 ©6188 
New Haven......cscscsesess 2.000,000 25 486-200 
PeoplesG. L. & Coke Co..of 
Chicago. ..........2.0008. 25,000,000 100 894 
Peoples GasLt. &Ooke Co., 
Chicago, ist Mortgage.... 20,100,000 1,000 = 
vis 2d ns s-« » 2,500,000 1,000 104 
Rochester Gas & Elec.Co.. 2,150,000 58 88 
Preferred.............:» 2,150,000 50 0S s«118 — 
Consolidated 5’s........ 2,000,000 104% 165% 
San Francisco,Cal......... 15,800,000 100 _ ss 
©, Joona Sos Co. 
ist Mtg. 5's, .....0..0. 751,000 1,000 92 
St. Paul GasLightCo .... 1,600,000 100 45 47 
ist Mortgage 6’s........ 650,000 1,000 118 116 
Extension,6’s........... 600,000 1,000 li2ig 115 
General Mortgage, 5's . 2,465,000 1,000 . gee 
Syracuse, N. ¥............. 1,975,000 100 50 55 
Bonds,.....4-sse00-seeee 2047000 1,000 102 ra 
Washington, D. 0 seeeseceee 2,600,000 20 300 305 
First mortgage6's ..... 600,000 os ° 
Western. Milwaukee.. eeccee 4,000,000 e- ee 
Wilmington, Del. .......... 600.000 56 
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Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. All work warranted. Both water 
gas and coal gas. 

EMPIRE GAS IMPROVEMENT 

& CONSTRUCTION COMPANY, 
1628-tf 49 Wall Street, New York 








Draughtsman. 
Constructing engineer, 7 years’ experience in 
constructing and supervising gas plants, de- 
sires to change present position as draughts- 
man of gas company. 

1689-1 Address, “ SURVEYOR 23,” care this Journal. 








WANTED, | 


Position as Superintendent of Gas Company, 
By young married man of 16 years’ experience in all 
its branches. Is now superintendent of gas company | 
of 30,000,000 cubic feet. Will have to give present | 
company 60 days’ notice. Best of references. 


j 
1652-tf Address, “‘ CAPABLE,” care this Journal. | 





FOR SALE, 


One 4-foot Granger-Collins 
Water Gas Set. 


WINSTED GAS COMPANY, 
1685-7 STATION A, WINSTED, CONN. 











Young man, 29 years of age, wishes situation with 
gas company for main and service laying or pipe fit 
ting on works. Capable of taking charge of men. 
Thirteen years’ gas works experience. Good refer- 


UNUSUAL OPPORTUNITY. 


RETIRING FROM BUSINESS. 








Will sell my tray and planing mill business, Fstablished 

















ences. Address, ‘‘ J. L.,” aise SOHN CABOT. —— 
166~-2 Care this Journal. 1663-tf 1412 Adams St., Hoboken, N, J. 
— J aay 
Situation Wanted. 


ctnecalliamcboees 
Expert gas, electric and railway accountant, 
also auditor, statistician and new business 
manager, good systemizer and reorganizer, 
would like to connect with reliable gas or 
electric company. Formerly employed as su- 
pervising accountant and auditor of a Wall 
Street banking house. 

Address, “A. J. L., 27 B,” 


1669-1 Care this Journal. 











WANTED. 
GASPITTARS, 
Experienced in all lines of the trade, including 
instantaneous water heaters and piping from 
prints. Steady work and good pay for good 


men. Address, CALUMET GAS CO., 
1669-tf LAURIUM, MICH. 


WANTED, 

Retort House Man for Straight Coal Gas Works 
Delivering under both high and low pressure. Must 
be familiar with Westinghouse compressors and 
pumps necessary in plant of this character. Two 
benches inclined 4’s now working. Write for further 
information and terms. References required. 

Address, CALUMET GAS COMPANY, 
1667-tf LAURIUM, MICH. 


WANTED, 


A Station Meter in Good Condition tor 
Immediate Use. 


Not less than 10 feet diameter. 
1668-3 Address, ‘* F. H. O.,” care tais Journal 














Position Wanted. 


Young man, 25, one year engineering at col- 
lege, good experience with gas companies and 
appliances, would like to learn gas business, 
with chance of advancement. Excellent ref- 
erences. Address, “H. W. F.,” 


1669-3 Care this Journal. 


Position Wanted. 
The advertiser, who is 35 years of age and 
married, desires a position with a company 
that needs the services of a man competent 
m every sense to take charge of its distribu- 
tion department. Thoroughly up in drafting, 
and can take entire charge of its service and 
meter divisions. Refers by permission to Mr. 
C. H. Dickey, Maryland Meter Co., Baltimore, 

















Md. Address, “J. O. J.,” 
1668-2 Care this Journal. 
LSS 





Position Wanted. 


A Capable Manager and Superintendent, 


‘w employed, desires a position as manager 
superintendent of gas, or combined gas 
| electric plants, in city of 15,000 to 25,000 
pulation. Successful record. Southern or 
idle States location preferred. 


Address, “ P. T. A.,” 
tl-tf Care this Journal, 
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FOR SALE. 


T wo Sets of Purifiers, 4 boxes in each set. Size 16 
feet by 24 feet by 4 feet deep; 24-inch seals; 20-inch con- 
nections; rotary center valve and by-pass. : 

Also one Set of Four Purifiers, 2 feet by 2° feet 
by 39 inches deep; 24-inch seals; 16-inch connections; ro- 
tary center valve. 

All the above boxes are complete, with covers, lifting 
carriages and reversible trays. 





Also Four Station Meters, as fullows: 

One 12 feet diameter by 12 feet 2 inches long; 20-inch 
connections 7 

One 11 feet 6 inches diameter by 11 feet 6 inches long; 16- 
inch connections. : 

Two 8 feet 6 inches diameter by 7 feet long; 12-inch con- 
nections. 

All the above station meters have 4 partitions and were 
built by the American Meter Company. 





Ore 10 feet diameter case. 

One 12 feet diameter meter case. 

Two second-hand No. 4 Roots’ blowers. 
One second-hand 24-inch MacKenzie exhauster 





Alse Two Single-L\ft Gasholders in brick tanks, 
59,000 cubic feet capacity each, and giving about 5‘ 
inches pressure. 

For further information, apply to 

GEORGE BEADENKOPF, Engineer, 
Consolidated Gas, Electric Light and Power Co., 
1669-1 Baltimore , Md. 





The Gas Engineer’s 
Pocket=Book, 


By HENRY O'CONNOR. 





Comprising Tables, Notes and Memoranda -elating to the 
Maaufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Woiks. 





PRICE, $3.60. 








For Sale by 


A. M. CALLENDER & CO., 42 Pine Street, Now York City. 








Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at —, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 








Price, 6.5 x 8 inches, in cloth case, $2.50. 
For sale by 


A. M. Callender & Co., 42 Pine St., N.Y. 








Practical EXanabook on- 


GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 
By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, ME. 


mamta 








SELF-INSTRUCTION 


For Students in Gas Manufacture. 


ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 


Three Volumes. Price, $1.50each. For Sale by 
ATM. Callender &# Co,, 
42 Pine Street, New York City. 








M. 


r LOXLEY COMPANY, 


BAN IESERS, 


Land Title Building, Philadelphia, Pa. 





GAS AND ELECTRIC PROPERTIES PURCHASED AND SOLD. 
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MUELLER SWIVEL NO. 








MUELLER MACHINE. 


BECAUSE 


clean cut. 


just as good. 


RIGHT. 


trouble. 





MAKES TAPS UP TO 3 INCHES. 


DECATUR, ILL. 





leaving the facto 





MICHIGAN AMMONIA WORKS, ~ Detroit, Mich. 








. A TALK ABOUT TAPPERS. 


If you have no use for a tapping machine you don’t need 
one. But if you have use for one you certainly need a 


They are solidly built and do the work fast and 
. They are superior—there is none better—none 


They are given an actual working test before 
ry and we KNOW they are 


They are made for making taps up to 4 inches. 

They will do better everything that any other 
machine will do, and without giving you any 

Consider these facts. It’s to your interest. 


Unconditionally Guaranteed. 


A WORD ABOUT OLD MACHINES. 


If your old machine needs attention send it in. 
make it practically as good as new at moderate cost. 


H. MUELLER MFG. CO. 


We will 


NEW YORK CITY. 
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© c’y and Treas. L BD. ER, 
© BH ‘Thien FREDERICK H. SHELTON. © 
6) en’ r. and Eng’r. 
2 iaciient a teams EUROPEAN CONNECTIONS: 
. REEVE, M.E., 
9) Consulting Eng’r. The aie hag 
9) Manchester, England. 
4 a sel la — 4 
©) lon es L mpteurs e a- ©) 
6) Send for Catalog. teriel d as oy 
9) 
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© © 
© The 4,000,000 Cubic Foot Per Day 
> ROTARY STATION METER 
@ © 
> FOR THE 
2 CONSOLIDATED GAS PANY g 
» SOL COMPANY OF NEW YORK 
©) Dimensions: Base 84 in.; Face to Face, Flanges 108 in.; Height 99} in.; Connections 20 in. 
©) 
: The above illustration was made from a photograph taken at the Manchester works of our 
© English company on the day (Aug. 11) this meter was shipped. 
© This Four Million foot Rotary Meter is about to be installed at the 21st Street station 
© of the Consolidated Gas Company in the City of New York. 
> One-half the Cost—One-tenth the Space. 
: When in Need of Station Meters 
, write 
ROTARY METER COMPANY, 
; 280 Broadway, 
@ NEW YORK. 
é 
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PACIFIC COAST ACENTS: Hallidie Machinery Co., Seattle, Wash. 
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ALL IRON OUTSIDE SCREW ANGLE VALVES. 
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THE GAS MACHINERY CO. 


CLEVEG@MAND, OHIO. 
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PaTKel-RUSSEL! lining and fitg. bo. 


ST. LOUIS, MO. 


ST. LOUIS OFFICE: Suite 501-508 Liggett Bldg., Sth and Chestnut Sts. 
NEW YORK OFFICE: 45 Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE GLEANER and STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fireclay Tiles 
of every description. 











FIDDES+ ALDRIDGE SIMULTANEOUS KET0CT LUSCHARGING- CHARGER 
Swowiws O2ERATION 





Jil 
* 





{IS 









































Cece mason 


Benches.==We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 10 feet 
in length, or Through retorts up to 20 feet in length. 


Slopers.=-=Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.--Sole Agents for U.S. and Canada for the Fiddes-Aldridge Simultaneous Discharging 
Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.--Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying. Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. * 








CORRESPONDENCE SOLICITED. 








? 
ALIX CONTRACTS MADE, AS OF 8ST. LOVUISB. 
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NOTHING SUCCEEDS LIKE SUCCESS. 


BRAY BURNERS 


Are made by a company that makes more open flame burners than any other concern in the world. 
The makers of the BRAY only make burners, and, knowing how, they make the best. 


When you buy BRAY BURNERS you buy durability, efficiency and satisfaction, both for yourself 
and your consumer. 


unttyt:, There is 40 years of experience back of every Bray Burner. 
W. M. CRANE COMPAN Y, 
1131-83 Broadway, New York, N. Y., 


WE MAKE GAS APPLIANCES OF ALL KINDS. Sole Agents for Bray Burners in the U. $. and Canada. 

















A 


$. A. DRESSER MANUFACTURING 60., 


SUCCESSORS TO 


S. R. DRESSER, 
BRADFORD, PA. U. S. A, 


Patentee and Manufacturer of 
Specialties for Gas and 
Water Lines, 


Pipe Couplings, Sleeves, 
Clamps, Crosses, 
Tees and Ells. 


Clamp, Style 4, for Repairiog Leaks on Screw I HK K 





Split Sleeve for Repairing Broken or Cracked 
i. Cast Iron Pipe. 








STATE REQUIREMENTS AND SEND FOR 
CATALOGUE. 





Long Sleeve, le 2. for Mending Broken Clamp, St . for Repairing Leak 
- ad Lines. V V ~ Lead or Cement Joints in ° 
o ron Pipe: 













Ith Our Mantles are the Standard Inverted Mantles, just as the RAMSDELL is the 
Standard Inverted Lamp. They are manufactured especially for the Ramsdell 
Lamps, being made of double woven Ramie and bearing our Trade Mark “ RICO.” 

Being made on our patented Mantle Ring, a firm hold is obtained on the porce- 
lain cone, which prevents the mantle being jarred off the holder. This is an im- 
8 portant feature of the “Rico” Mantles, and is one of the points which makes 
them the best mantles produced. ; 
We have the exclusive control for the United States and Canada of the Farkas patents, covering 
the WIRE CAGED MANTLES such as are used abroad for Railway Car Lighting. This Mantle has 


been extensively used by us in the past twa years on the Ramsdell Inverted Arcs and on other lamps 
Bijou. Bijou Wirea, | Where they are subjected to unusually severe requirements. 


For No. 3 (Bijou) Lamp. RAMSDEKL INVERTED GAS LAMP CO., 530 Broadway, New York. 










No. 1 Plain No. 1 Wired 


For No. 1, 2, 4 and 5 Lamps, 
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H. M. BYLLESBY & COMPANY 


(INCORPORATED) 


GAS ENGINEERS 





DESIGN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL GAS PLANTS. 


HIGH AND LOW PRESSURE DISTRIBUTING SYSTEMS. 


EXAMINATIONS AND REPORTS. 


AMERICAN TRUST BUILDING, . - = . - = : = CHICAGO, 








THE UNITED STATES. 


THE UNITED STATES 
Self-Draininege Meter. 


NO DUMPING OF METERS TO GET THE WATER OUT. 
Saves Over 75 Per Gent. in Gost Annual Repairs. 




















Prices low. Extra heavy tin used. Demonstrations at our expense. Send for circular. 








swarm‘ THR UNITED STATES MBTER CO., {7222,cherens 


BEST IN THE WORLD. 1 Binder 




















THAT MEANS THE 














sl FOR THE 
= Humphiey Instantaneous pst 1 Journal 
fi es } JOUMMNAl, 
= Bath Water Heaters, Fe pace, 
1 They should be used in every ; edie ak 
= home, no matter whether there fe ane vm ; 
ee 7 are other hot water arrangements rh th wh } $i. 
Vi NE, REE hs Ea oh ae ee 
wis ; Handsome New Cetalog No. 9 is is i: f ee 
= 5 Free. Shall we Send it? .. .-. 2 : } vacate 
'y ee , CALLENDER 
- HUMPHREY CO., a j te. 
Kalamazoo, Mich, U. S. A new York Cty. 








New York City. 
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ARTHUR R,CRUSE 
HENRY W. SCATTERGOOD, E PRESIDEN 
FRANK FLAVELL, secretary. 


PRESIOENT 


CRUSE-KEMPER 
COMPANY 





Manufacturers of 


TRIPLE 
DOUBLE and aS rellelsjas 
SINGLE-LIFT 
WITH OR WITHOUT 
METAL TANKS 


Oil and Water Tanks 
Purifier Covers 
General Plate Metal Work ana 
Steel Water Towers 
PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 











* J. S. DE HART, JR., 
PRESIDENT 
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BENCH WORK 





CHARGING AND 
DISCHARGING 
“MACHINERY 


MACKENZIE 
EXHAUSTERS 


PRIMARY AND 
SECONDARY 
CONDENSERS 
FOR FRESH 
OR SALT WATER 


wT 













SOZAT TAL UA L2sk Bess 120k Lk BL TS DS DA DSA Sn Da Da Da DE DN TASS TST 







Te ae FO ee 
Se iE Sse 



















ZAI TAS TAS TAS TAS TAS TA IS DSS ZA TN TANI IS TSS TS TST TSS TST TSS TS TAS TSS TS TSN TSS TS TS TSN TAN TA TS TAL TE TS TA TTA 
A.F.WEHNER, R.K.WEHNER, 
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4 
ISBELL VALVES 
SPECIALS 





TAR 
EXTRACTORS 


PsA. TAR EXTRACTORS 
FOR WATER GAS 






















ROTARY AMMONIA 
SCRUBBERS 


SHAVING 
SCRUBBERS 
PURIFIERS 

STREET GOVERNORS 


































MAIN OFFICE A AND WORKS 
BRIDGE & OGDEN STREETS 


NEWARK,N.J. 
ESTABLISHED 1865 
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Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 
Double and Single Gate Valves, 4" to 72”, 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 














“*HUNT”ECABLE RAILWAY AT A GAS WORKS. One of our Methods of HANDLING and STORING COAL and COKE in Gas Plants. 


Correspondence Invited. 


Cc. WW. ELUN'T CO., 


| West New Brighton. N. Y. 
(45 Broadway, New York. 


ARTHUR E. BOARDMAN, G.E., 


For several years associated wih the late 


CAPTAIN WILLIAM HENRY WHITE, 











Bristol's Recording Pressure Gauges 


—— (ALL RANGES).—— 











Used the Necessary WILL CONTINUE THE BUSINESS OF 
ree oN «CONSULTING ENGINEER 
| For Gas, Water and Electric Light Companies, at 
No. 4t Wall Street, Room 1707, New York. 
Write for For Every | TELEPHONE, 5534 BROAD. 
Catalogue A. Gas Plant. | ESTABLISHED 1866. 
eee MAURER & SON, 
New York: tains Manufacturers of | 
14 Liberty St 753 Monadnock Bldg, High Grade Firebrick, Blocks, Tiles, 


ETC., 





The Bristol Co., Waterbury, Conn., U S.A. 


Works: Maurer, N. J. 


| 


Office : 420 E. 23d St., N. Y. City. | 





How to Save 15% of the Goal 





in Making Water Gas 








A Green Fuel Eco in the Poughkeepsie, (N Y.) Gas Works, wher 
See 258 of te Boer Fal The Gruen dr Heat ie Ivteted 
the Same Man ¢ Economizer patty 
oat oaden ater Coal. 


The Green Fuel Economizer Co. 


Matteowam, New York 
New — City Bice ton 
Los Angel 


(Sole Builders of the Green fea eqreny wed a ate Country) 
Je Blowers and Exh. 


SEND rm THIS PAMPHLET. 


It describes the Green Air Heater and the 
| Green Fuel Economizer, by means of which 
you can save 15 per cent. of the geuerator 
‘fuel, 25 per cent. of the boiler coal, and a 
| considerable part of the oil bill,in making 
water gas. It describes plants now in actual 
|operation and gives Jay-outs and details 
| which will enable you to form a good idea of 
how the apparatus should be applied. 
| The stack valve gases from a gas generator 
usually escape at from 1,500° to 1,800° F. 
After passing them through the Green Air 
Heater to heat the blast they will still have a 
temperature of 800° F., which is higher than 
the usual temperature of flue gases from boil- 
ers. They may, therefore, still be used to 
heat water for the boiler, and will thus save 
| 20 per cent. of the boiler ‘coal. On this basis, 
a plant making 5,000,000 cubic feet of gas per 
month will save nearly $2,500 per year on a 
total investment of $3, 500. 


Send for Pamphlet “AG” for details. 


ee 


THE GREEN FUEL ECONOMIZER CO. 


| (Sole builders of the Green Fuel Economizer in this 
country.) 


Atlanta San Francisco 

















Gas Analysts Manual, 


_ By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 





Ninety-three Illustrations and Nine Folding Plates. 


Bound in Handsome Half Leather. 


Price, - 


$6.50. 





FOR SALE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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Maximum Efficiency, 


Minimum Back Pressure, 
Complete Safety. 


BARTLETT, HAYWARD & CO., Baltmore, Ma. LLOYD CONSTRUCTION CO., Detroit, Mich, 








WHY DO GAS EXHAUSTERS 
AND HIGH PRESSURE GAS PUMPS BUILT BY 
THE CONNERSVILLE BLOWER CO. 
Stand so High in the estimation of those using them? 


THE ANSWER IS IN THREE WORDS: 


DEESIGNI, Home Office: 
CONSTRUCTION !, CONNERSYILLE, 





BEE ICIENCY. | IND. 


Ask Us Questions. 


Eastern Sales 
Agent: 


HORACE G. COOKE, 


95 Liberty Street, 
New York City. 








Write us 
about our 
Improved 
Stuffing 
Boxes. 


s 





Something 
Entirely New. 
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ROOTS’ 


GAS EXHAUSTERS. 
—— 





Installation showing 
our latest improved 
machines, with flex- 
ible rope coupling, for 
large units. 3% 3. we 





SEND FOR CATALOGUE. 


HOME OFFICE: 
Connersville, Ind. 





NEW YORK OFFICE: 
120-122 Liberty St. 





CHICAGO OFFICE: 
1547 Marquette Building. 

















| NEW YORK CITY: 





“BAS L 


KALAMAZOO, MICH. © 


ENER 


SAN FRANCISCO: 







Recent Shipments 
of 
HUMPHREY ARCS 
have gone to 

Honolulu, 
Japan, 

New Zealand, 
Australia, 


China, 
India, 


and all over Europe. 


46 West Broadway. 
519 Eddy Street. 
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GEoRGE OrwROD, Pres. & Treas. Jorn D. ORmRop, Supt. 
J. G. EBERLEIN, Secretary. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


CECT IDA GASAWATED DIDE 
GAST [RON GASeWATER PIP 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Aiso, FLANGE PIPE, LAMP POSTS, Etce 


GAS TAPPING MACHINES 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. “ 
Size of Combination Drilis 
and Taps % te 4-Inch. 


Machines Sent to any Gas 
—— Sor Thirty 
ye’ Trial. 















Send for Circulars. 


cu. Light 
DAYTON, 0. 


“THE MINER” 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 














Send for Catalogues. 


THOMAS T. W. MINER, 

821-823 Eagle Av., N.Y. 
GASHOLDER TANKS AND 

GAS WORKS MASONRY COMPLETE, 


Plans prepared and Estimates furnished at short notice. 








J. P. WHITTIER, 
238 Java Street, Brooklyn, Ne Ye 





WARREN FOUNDRY AND MACHINE 6O., 
Established 1856. Works at Phillipsburgh, N. Je 


New York Office, 170 Broadway. 


SoH CAST IRON WATER AND GAS PIPE 


From Taree To Forty-E1ieut Inches DiaMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, ete., eto, 











one tatpeneieniaian — 








PATRICK GOODMAN, 





CONTRACTOR, 


257-263 East 133d Street, 
PIPE WORK A SPECIALTY. NEW YORK CITY. 


WATER, CAS, DRAINACE.@ 














Chollar’s System of Gas Purification. 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 











—ernent 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 





The 
Follett 
Time Stamp 























ae Penk 2 Second Edition. Price, @3- For Sale by 
would Take @ Book | q. Mi. CALLENDER & ©O., 42 pre Sr, N.Y. Cir 
Address, STANDARD REDUCTION FACTORS for GASES, 
A. ANDERSON, JR., By Helon Brooks MacFarland, B.S., M.M.E. 
247 W. 5ist St., For Sale by 
JUL 2510 9 47 AM NEW YORK. A. M. Callender & Co., 42 Pine St., New York City. 











THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 
without variation. 

Absolutely safe and reliable. No complicated mechanism to get out of 
order. More than 20 years’ experience with the largest gas com- 
panies. 


« SEND FOR LATEST CATALOG. 


THE CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVE., PITTSBURGH. PA. 
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-AMERICAN METER CO., 


NEW YORK, sr. Louis, PHILADELPHIA, san Francisco, CHICACO, 


Photometrical and Experimental Apparatus. 
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PUBLIC LIGHTING 
TABLE. 








PUBLIC LIGHTING 
TABLE. 









































JUNE, 1907. JUNE, 1907. 

v7] Table No. 1. a Table No, 2. 

5 es THE E NEW YORK CITy. ' 

& = ALL Nieur Liaurina. 

fel aie 

a ° Light. | Extinguish ~" i | | 

a — < |} Light Extinguish, 
— ; FA} 

Sat. | 1) 7.50pm} 1.20 am id | PM. A.M, 
Sun. | 2| 7.50 1LQ]} 1.50 Sat. | | @.15 3.15 
Mon. | 3} 7.50 2.20 Son. i: 21° 7:15 3.15 
‘ue. | 4] 7.50 | 2.50 Mon.| 3] 7.15 | 3.15 
Wed.| 5) 7.50 | 3.20 Tue. | 4] 7.25 | 3.15 
Tho. | 6} 7.50 | 3.30 Wed.| 5| 7.25 | 3.15 
Fri " 750 3 30) : aia eae a <5: Thu 6] 7.25 3.15 
Sat. | 8! 7.50 | 3.30 Fri. | 7] 725 | 3.15 

‘ b ; 7.25 3.15 
Sun. | 9} 8.00 3.30 mw : en eo 
Mon. |10} 8.00nm)| 3.30 — 7.25 5. 5 
Tne. |11] 8.00 3.30 Mon. 10 7.25 3.15 
Wed. |12] 8.00 3.30 | ue. li} 67.25 3.15 
Thu. [13] 8.00 3.30 M ed. | 12 4.25 3.15 
Fri. 114] 8.00 3.30 Phu. ist 6 7.25 3.15 
Sat. |15/10.00 | 3.30 Fri. [14] 7.25 | 3.15 
Sun, |16/10.30 3.30 ae 15 7.25 3.15 
Mon. |1'7}11.00 3.30 — 16 7.25 3.15 
Tne. |18}11.30 FQ} 3.30 Mon. 1% 7.25 3.15 
Wed. |19|12.00 3.30 lie. 18 ¢.30 3.15 
Thu, |20|12.30 am| 3.30 a 19] 7.30 — 

i. fan] 1. 3. Thu. 20) 7.3 15 
sat ies 40 3.30 Fri. |21] 730 | 3.15 
Sun. [23] 2.20 | 3.30 Sat. |2 2 7.30 3.15 
Mon. |24|No lL. |No Lb. Sun. |? 7.3 3. 5 
Tue. |25|No LemiNo I. “4 7.30 3.15 
Wed. |26|NoL. |NoL. ge 25 7.30 | 3.15 
Thu, |27| 8:00 pm/10.30 pm We c 245 7.30 | 3.15 
Fri. |28| 8:00 {11.10 Ly vi} 7.30 | 3.15 
Sat. 129} 8.00 11.50 fq “ pm er 
Sun. |30| 8.00 {12.30 am ~g o Epe hn 


























TOTAL HOURS 


TOTAL HOURS 
DURING 1907. 


DURING 1907. 




















By Table No. 1. ~ By Table No. 2, 











Hrs.Min. - _ 

January ... .211.10 A A January. 1423-20 
rhe ny February. ..355.25 

ee . March..... 355.35 
April.... ...167.00 April...... 298.50 
May.......157.00 May.......264.50 
a wooo». 145.30 June ......234.25 
JOM. cccnes 151.50 SUN... 0. 0243.45 
August .- + - 162.30 ye pain 280.23 
Oa eine a oad September. .321.15 

ctober.. . .202. 7 = > — ; ae October .. ..374.30 
November... 209.30 ’ ¢ November ..401.40 
December. . 231.50 Closed Photometer For hight Room. December. . 433.45 








Total, yr. .2190.20 CIRCULARS SENT ON REQUEST. Potal, yr. .3987.45 
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NEW YORK, 318 West 42d Street. 
BOSTON, 820 Beacon Building. 


PHILADELPHIA, Broad and Arch Streets. 
ST. LOUIS, 712 Roe Building. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO, 512 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 


eee-OF AMERICA.... 


contro ans Welshach System 
err of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Weisbach System of 
street lighting the superiority of GAS over 
electric'ty for street lighting has been fully 
demonstrated. 





anes - 
ae : 


orses =. wom 
2 ae ee ek GY. er eee Te ee ie) 


“ys 


= = aps soe 


POINTS OF MERIT: 


| Economical, 
Attractive, 
It is | Successful, 
| Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we 
can furnish an equally good light 
by our S=.F-GENERATING NAPHTHA WELS- 
BACH BURNER, and thereby supply a 
uniform light in all localities. 


Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 











Succeeds and Excels the Electric Light at One-Quarter the Cost. 








THE BURNER. 


Elegance of Appearance. 
Best Possible Material and Workmanship. 

Perfect Combustion. 

Lowest Gas Consumption. 
Highest Candle Power. 
Will Fit Any Fixture. 
Will Not Flash Back. 

Will Not Blacken Mantles. 

Will Not Discolor Fixtures. 

Will Not Discolor Ceilings. 











THE MANTLE. 


Best Welsbach Quality. 
Extra Strong and Durable. 
Highest Maintained Candle Power. 
Rich Mellow Light. 








THE GLASSWARE. 


Highest Quality Imported. 
Special Design Inner Cylinder (No. 317). 
Protection from the Falling of Heated Particles. 
Increases Candle Power. 











Manufactured by 


WELSBACH COMPANY. 


FACTORIES: 


Gloucester, N.J. Chicago, Il. 





Salesrooms in all leading 
cities of the United States. 





—— 


WRITE FOR DISBco'vU'N TS. 
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The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 


LESSEES, OPERATORS 4% BUILDERS 


GAS WORKS. 


TmARGEST BUILDERS OF 


CARBURETTED WATER GAS PLANT IN THE WORLD. 
SOLE BUILDERS 


oF THEE 


Standard fjouble-Superheater |,owe Water (las Apparatus. 


1906 CONTRACTS. 


PARTIAL LIST OF PLACES: 
New Britain, Conn. (2d contract).| Omaha, Neb. |'Hampton, Va. 





























Malden, Mass. (3d contract). Muskegon, Mich. |Aurora, Ills. (2d contract). 
Kirksville, Mo. Nazareth, Pa. (2d contract). ‘Milwaukee, Wis. 
St. Johnsbury, Vt. Lewistown, Pa. Syracuse, N. Y. (2d contract). 
Memphis, Tenn. (2d contract). Greenville, Tex. Davenport, Ia. 
Council Bluffs, la. (2d contract). | New York, Cent. Un. (3d contract).|S. Brooklyn, N. Y. (3d contract). 
Seattle, Wash. (2d contract). |_ Jefferson City, Mo. Delray, Mich. 
Philadelphia, Pa. Peekskill, N. Y. (2d contract). Albert Lea, Minn. (2d contract). 
Waterbury, Conn. Waterville, Me. Leominster, Mass. (2d contract). 
Manchester, N. H. Washington, D.C. (4th contract).| Clinton, Mass. 
Allentown, Pa. Lawrence, Mass. (3d contract). 
RE By a ae ere a ee 4! 
I ng gg 8 ke 8 te eee ew et ee bh «+ nee 


I I, gk ek ok te ew ee 502,555,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. : 

Gas Analysis Apparatus. 

Recording Gauges. 

Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 
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Established 1858. Incorporated 1890. 


Cuas. E. Grecory, eon See, Eee, V.-Prest. & Treas. 
D. ABERNETHY, Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——_@60—_— 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_ es 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
2063 —_ 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 











MANUFACTURERS OF 


Fire Brick, Tiles, 








NEW YORK OFFICE: 
17 Battery Place, New York. 





WORKS: 
South River, N. J. 





ESTABLISHED i868. 


F. SCHIAFFINO, 
Sec’y & Treas. 


L. N. RANCKE, 
Vice-Pres. & Mgr. 


NATIONAL PYROGRANIT COMPANY, | BALTIMORE RETORT & FIREBRICK 60. 


BALTIMORE, MD., 


Manufacturers of all Material for the 
| Construction of Coal | Coal Gas Benches. 


Special Shapes, etc. “HALF AND FULL DEPTH AND FREE FIRING 
BENCHES, 


| All styles of which we have in operation, equipped with the 
BEST of LATEST IMPROVEMENTS, proving our claim 
for SUPERIOR QUALITY and EFFICIENCY. 


INCLINES—We have in SUCCESSFUL OPERATION 
benches of Inclined Retorts, MANUFACTURED and 
ERECTED by us. 


WALDO BROS., 102 MILE ST., BOSTON, MASS., 
Agents for New England States. 
— ooo 


LARGE FACILITIES—Correspondence Solicited. 
RAIL and WATER CONNECTIONS to ALL POINTS. 











ISAAC C. BAXTER, President. 


LOCKPORT STATION, PA. JAMES GARDNER, J H., Co., 


Successor to WILLIAM CARDNER & SON. 


ESTABLISHED 1864. 





PETER YOUNG, Secretary and Treas. 
Address ail communications to 
JAMES GARDNER, JR,, CO., Room 202 Lewis Bidg. 
PITTSBURGH, PA. 


Fire Glay Goods for Gas Works. 








LC. Hamurng, President and General Manager. 


Aveust Court, Secretary and Treasurer. 


GAS BENCH CONSTRUCTION CO., 


- SUCCESSORS TO 


ST. LOUIS GAS CONSTRUCTION CO., 
DESIGNERS AND BUILDERS OF 


COAL GAS 


“GHRISTY” HIGH GRADE REFRACTORY MATERIAL FOR) 1200 Bank for Savings Blig,, Pittsiurgh, Pa. 


BENCHES, 


BENCH SETTINGS, WATER GAS LININGS, ETC. 
ST. LOUIS, MO. 








GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, Fame 
mouthpieces, a up all bench-work joints, lining Ciast 
furnaces and cupo is cement is mixed ready for use. 
Economicand el its work. Fully warranted to stick. 
Price List, f.0.b. PITTSBURGH, PA. 

ta Quin, Geo mpocintn ae tonnts pee und, 

In Kegs, 100 to 200 ¢ Re 

In Kegs less than 100 * 


Cc. L. GEROULD, 








Modern Machine Shop Construction, Equi ee and 
Management, by OSCAR E. PERRIG 
Price, $5. For Sale by 
A. M, CALLENDER & CO., 42 Pine St., New York City. 








JOHN DELL, 
President and General Manager. 


Gas Retorts, Bench 


We are the Exclusive Agents 


Retorts. 
YOUR CORRESPONDENCE 


——— MANUFACTURERS OF 


Settings, Fire Brick, 





or the Mitchell Patent Benches, Constructed with Half or a 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. Tho 
Mitcheil is the Uriginal Coal Ficing Bench. We also Erect Plain Benches with Ono to Six 


1S RESPECTFULLY SOLICITED. 


ESTABLISHED 


MISSOURI FIRE BRICK CO., Es 


Cupola Linings, Etc. 
411 Oling Stree Ps - 


Continental Bank, 














ANDERSON, 


REYNOLDS’ GAS REGULATOR COMPANY, 


IND., U. S. A. 


We make all sizes for all classes of reduction, 


DOUBLE and SINGLE DISTRICT STATIONS, 


And Individual Service Governors for Re- 


ducing High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulatoss, all of the Dry 


Diaphragm type. 











Write for Catalog. 





H. P. Service Governor. 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., avd Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 
COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. | 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


Eee Co. A. BRON DER, —am 


Contracting - EBneinecer and Builider, 
229 BROADWAY, NEW YorRkxz. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


Design, Construction and Extension of 


COAL OR WATER GAS PLANTS, 


Automatic, Balance, High Pressure and Service Governors. 


Roots Improved Gas Exhausters, 


Iron Sponge, Purifying Material, for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Reinforced Concrete Construction for all Purposes, 


Wide Experience in High Pressure Installation and Extension. 


GAS SPECIALTIES. 


395 Broadway, 295 West 22d Street, 
New York. Chicago, Ills. 


























For the 12 Months Ending December 31, 1906, the 


LACLEDE FIREBRICK MANUFACTURING CO. 


have been awarded contracts for complete new installations of coal gas benches of the free-firing, half depth, 
three-quarter depth and full depth types of fives, sixes and eights, at the following places: 


WATERLOO, IA. ORLANDO, FLA. HATTIESBURG, MISS. AUBURN, IND. 
VALDOSTA, GA. OWOSSO, MICH. MARYSVILLE, O. ROANOKE, VA. 
BEDFORD, IND. DURHAM, N. C. CARTERSVILLE, GA. ST.CLOUD, MINN. 
BEATRICE, NEB. FAIRFIELD, IA. 


and have been awarded contracts for lining complete water gas sets from 4 feet diameter to II feet diameter of the 
Lowe, Springer, and Loomis-Pettibone types, at the following places: 


CHICAGO, ILLS. COUNCIL BLUFFS, IA. SIOUX FALLS, S.D. MEMPHIS, TENN. 
SAN ANTONIO, TEX. CHICAGO HEIGHTS, HOT SPRINGS, ARK. KANSAS CITY, MO. 
PORT WASHINGTON, ILL. BOONE, IA. HUTCHINSON, KAS. 
® Wis. ‘ HOPKINSVILLE, KY. AMARILLO, TEX. DES MOINES, IA. 
JEFFERSON CITY, MO. ALBERT LEA, MINN. CUDAHY, WIS OMAHA, NEB. 


KOKOMO, IND. GREENVILLE, TEX. CRYSTAL CITY, MO. 
LACLEDE FIREBRICK MANUFACTURING COMPANY, 


Br. LOUIS, MO. 








Newbigging’s Handbook for Gas Engineers and Managers, x. cauesde:& co, 42 rise st. x. ots 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


BERWIND-WHITE COAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade. .... 




















ee a ee ee Carefully Prepared. 
as ing “ ui , g, , es For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. . 


A. GC. M. AZOY, General Agent, 1 Broadway, New York. 


TAAAAAAADAALAAbALLAs 


NAPEPHALENE 
SOLVENT 


Cheap and Efficient. 


For Use in Works, 
Mains and Service 
Pipes. Shipped in 
{00-gallon Drums. 
Semet-Solvay Co,, 
Syracuse, N. Y, 


60 066 606 4646 


























JEFFREY COAL AND ASH 
HANDLING SYSTEMS 


FOR POWER PLANTS 
Insure a Saving of 50 to Th perct. = 











Views of the Globe-Wernicke | 
Co’s power house, equipped 
with Jeffrey Machinery. An apron carrier takes 
coal from crusher to feeding hopper which loads 
the swivel buckets. 











Bulletins B and C mailed free with Catalogs on ELEVATING, 
CONVEYING, CRUSHING, SCREENING, DRILL- 
ING, MINING MACHINERY. 
The JEFFREY MANUFACTURING CO, 
COLUMBUS, OHIO, U. S. A. 


w York. St. Louis. Boston. =  Knoxv Montreal. Canada. 
ico Pittsburgh. Denver. rite We elphia. Charleston, W. Va. 

















Directory of American Gas Companies, 1906. ee anes. 


PRACTICAL HANDBOOK ON GAS ENGINES, Sit" worming Oo one SCARF 
By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, ME. Pr ice, $1.00. 
For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired, 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Oorrespondence Solicited. 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
ee Se Se ee 














PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., Hast, Toronto, Canada, 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
| GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Lald. 


GAS PROPERTIES PURCHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 


Rooms 201 & 202. DETROIT, MICH. 





Epuunp H. McCu.ovas, 
Presiacnt. 


H, C. Apams, 
Vice-President, 


Ouas. F. GopsHALt, 
Treasurer, 


Henry WHARTON, C. B. NicHoLs, 
Secretary, Assistant Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


"Toledo, O., and Pittsburg, Pa. 
TRADE MARKS, 


PAT E N T S 9 COPYRIGHTS. 


ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 





a 











~ GEO. D. CABOT, Secretary. 





1412-1428 suns, Hoboken, N. Js 
PURIFIER AND SCRUBBER TRAYS 
Church’s Patent Trays. 


Reversible ; Strongest ; [ost Easily Repaired. 
Special Trays for Iron Oxide. 


We also Supply the Cheapest and Strongest | 


$33 Bond Building, Washington, D.C. 





Send for Pamphiet on Patents. 











Gas Engineer's Pocketbook, HENRY O'CONNOR 


Compris'ng Tables, Notes atd Memoranda relating to the 
‘Manufacture, Distribution aud Use of Coal Gas, and the 
Construction of Gas Works. PRICE, $3.50. For Sale by 


Reversible Bolted Trays, |: 1. catenser & co, 42 Pine &t., New York City, 








EiEeEL.D’sS ANA LYSIS 
For the Wear 1905. 








An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 37th Year of Publication. 
= 
COMPILED AND ARRANGED BY JOHN W. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 


PRICE, 








BSS. FOR SALE BY 


A.M. CALLENDER & CO., 42 PiNE ST., NEW YORK CITY. 
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DAVIS & FARNUM MFG. COs 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 

















Tubular, 








Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com-« 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


PRACTICAL GAS CONSTRUCTION COMPANY, 


Office and Works at North Chicago, 111. 


CONSTRUCTION GAS ENGINEERS. 


Standard Water Gas Apparatus. Practical Oil Gas Works and Machinery. Steel Tank and Cis- 
tern Holders--quick delivery up to 50,000 cu. ft. capacity. Dry Seal Steel Purifying Boxes. 


OIL STORAGE, GOMPRESSED GAS STORAGE AND BAFFLE TANKS. 


New Gas Works installed complete, including all Generating Apparatus, Machinery, Buildings, Storage 

Tanks, Holders and STREET MAINS FOR HIGH OR LOW PRESSURE DISTRIBUTION SYSTEMS. 

BEBNGINEERING SERVICES AND REPORTS BY ARRANGEMENT. 
sum PLANS AND SPECIFICATIONS ON REQUEST. mm 














“THE ATIERICAN STANDARD COMPOSITION CO. 


—O MANUF A CTUR EB BS (— 


HEAT PROOF AND DAMP PROOF PAINTS 


For Structural Iron and Steel, Gas Apparatus, Underground Piping, Boiler Fronts, Stacks, etc. 
Our Paints wil] not crack, peel or scale. 








Heat does not affect them. They are moisture proof. 


‘They are the Paints that Don’t'Gome Off! 


We let you Try before you Buy. Send for samples and prices. 


AMERICAN STANDARD COMPOSITION COMPANY, 
1707. Wall Street Exchange Building, New York. 


ee 
N. F. PALMER, [F{UMPHREYS & GLAsGow, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 


BANK OF COMMERCE BLDC., 








MANUFACTURERS OF 





38 VICTORIA STREET, 
A pp A R A Thy 3! Nassau Street, London, S. W., 
GAS S. New York. England. 
j Complete Works Erected. 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
FREDERICK We FLOYD, Engineer. PROPERTIES PURCHASED. 


cera acter 
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Bartlett, jlayward & Gompany, 


Baltimore, Md. 100 Broadway, New York. 


GASHOLDERS, 
Coal and Water Gas Plants, 











KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ®® PURIFYING APPARATUS, 


Street Specials and Valves. 
A DDAREHSS: 


KERR MURRAY MANUFACTURING COMPANY, ("°".:°°°" 
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R. D. WOOD & CO., 


200 CHESTNUT STREET, PHILADELPHIA, 


BUILDERS OF 


Cas Power Plants with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. : : : : 


CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are: provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of the following dimensions: 



































Size. 8 Inches. |10 Inches. |i2 Inches.| 16 Inches, |20 Inches.|24 Inches.| 30 Inches. ss Inches, 














Diameter of flanges..... 13 inches. 


Face to face of flange... 


16 inches. |18 inches |2244 inches. |27 inches. /|3! inches. 
12 inches. 2 inches. |12 inches |14 inches.|17 inches. (20 inches. |21 inches. 23% inches. 


ae 


[374 inches 4 inches. 























For price and other information, apply to 


THE CONTINENTAL IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 


P. 0. STATION G. 


FRANK D. MOSES, 


TRENTON, N. J., 


GOnstructing Engineer and Contractor. 


Estimates Furnished on any kind of Work in Connection with Gag or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE 


a CORRESPONDENCE SOLICITED. .._. 


1906 DIRECTORY 1906 


OF AMERICAN GAS COMPANTIESS. 


Price - ae ~~ = a -~ - $5.00. . 


r A. M. CALLENDER & CO., 42 Pine Street, New York City. 











Telephone, 1503-D Telephone, 1503-L 
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THE STACEY MANUFACTURING COMPANY, 


GAS WORKS BUILDERS, 
CINCINNATI, OHIO. 


GASHOLDERS. 

















RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Siacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 


WE DON’T CARE _ 
WHO MAKES YOUR METERS 


it you use the Reeves slot attachments on them. Any good make of meter com- 
bined with the Reeves attachment makes the most perfect prepay meter ever 
manufactured. 


_ If your meter man does not handle the Reeves attachment we will supply you 
with the REEVES METER. Large capacity. Other important improvements. 


Unconditionally guaranteed. 
REEVES MFG. GO., New Haven, Gonn. 


Newhigsing’s Handbook for (as Eugiueers ant Managers 


PRICE, $G.50. 




















A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


ten wae 2 Liaw eee OF Qe 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tan Es. 


Oil Storage Tanks, Water Tanks, Ete, 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


~’ LOGAN IRON WORKS, 


Brooklyn, N. 'WY., 




















600,000 cu. ft. 


@aNUPseCcTURERS OF 


Single o: Multiple-Lift 


GASHOLDERS, 


Comptiete, with Steel Tanks. 





of East New York. The contract was completed and the 


=f $e) BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works. 


The order for this Triple-Lift Holder and Stee! Tank was received by the Logan Iron Works 


Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 


from the Union Gas Light Company, 











FPREDERIC EGNER, ELECTRIC GAS LIGHTING. 
Gas Hngeginee yD, :: .w to install electric ga#igniting apparatus, including the jump spark and multijle 
NORFOLK, VA., vstems for use in houses, churches, theaters, halls, schools, stores or any large build: 3. 


: ES May be consulted with reference to estimates of cost for | dl80, the care and selection of suitable batteries, wiring and repairs. 
+ 


wer a oe ye By =x. Ss. NORRIE. 
“ei relative earnia caraing Price, 50 Cents. Orders may be sent to 
; emer cae @ M. CALLENDER & CO., - - - 42 PINE STREET, NEW 1'ORK CITY. 











LA 





June 3, 1907 a Gas Light Zournal. a 5 





Established i854. 


D. McDONALD & CO.. 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








‘iy rafN aa + 

The amount of gas delivered for ie & Sout 
the coin can be instantly and Ni The gas registered agrees abso- 
positively changed without re- 


moving the meter or replacing 


lutely with the amount pur- 


chased by the coin. 
any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


S6I West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y¥ CHICACO. 








MORE THAN $30,000 WORTH 


of 


WESTINGHOUSE 
LARGE CAPACITY METERS 


have been purchased 
by a single gas com- 
pany within the past 
year. Many other com- 
panies have also adopt- 
ed them after a thor- 
ough investigation of 
their merits. Let us 
send you our catalogue 
and prices ? 


PITTSBURG METER CO. 


EAST PITTSBURG, PA. 
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“70 PER CENT. 


Of Our Output is 


PREPAYMENT GAS METERS. 


We have fitted up over 16,000 Idle, Regular Meters with our 


PREPAYMENT ATTACHMENT. 


Can be attached to any make of meter. 


NATHANIEL TUFTS METER COMPANY, ‘““sswsstaiss.!"> 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 














CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
. 


“Have you Seen our Complaint Meter?” 














WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


peas, We WS. KEYSTONE METER G0,, Royerstord, Pa 








EXTRA HEAVY TIN GAS METERS. 


WITH 


REINFORCED CONSTRUCTION, LARGER CAPACITY, 


AND 


THOROUGHLY SEASONED DIAPHRAGMS. 


MEANS LOW MAINTENANCE COST. FIRST COST NO MORE. 


PREPAYMENT METERS. os oe 


NEW YORK PREPAYMENT ATTACHMENT. 
PRICES ON REQUEST. 


NEW YORK IMPROVED METER CO.,\ 30) New York Cit 
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AMERICAN METER CO., 


NEW YORK, srt. Ltouis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


~~ REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 

















Wet and Dry Gag Meters, Station Meters, Provers, Gauges, Ete. 


a —_ METERS REPAIRED.» 


PREPAYMENT GAS METERS. 


Ovr Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS tor NATURAL and ARTIFICIAL GAS, 


Special Attention given to Repairing METERS of all Makes. 























FACTORY AT ERIE, PVA. 














MODERN GAN ENGINES. ad PRODUCER OAS PLANTS, 


By R. E. MATHOT, 






‘Containing a Preface by DUGALD CLERK, F.C.S, indorsing the Book. 


A PRACTICAL Treatise of 320 pages, Fuliy Illustrated bye175 Detail Illustrations, Setting 
Forth the Principles of Gas Engines and Producer Design, the Selection and Installation 
of an Engine, Conditions of Perfect Operation, Producer Gas Engines and their Possibilities, 
the care of Gas Engines and Producer Gas Plants, with a Chapter on Volatile Hydrocarbons anc 


Oil Engines. 
PRICE, $2.50. F'or Saic by 


A. M. CALLENDER & CO.,, - 42 Pine Street, New York City. 








th 
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JOHN J. GRIFFIN & Co. 


1618 TO 1521 RACE STREET, 


Jefferson and Monroe Streets, 


petty rane pokes PH ILA DELPH IA. CHICAGO. 


NEW YORK. 


Station Meters and Apparatus 
of Every Description. 


REPAIRING CAREFULLY DONE. 


~ THE POSITIVE. PREPAYMIENT.IETER 


900,000 OF THESE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES, AND THE DEMAND IS 
STEADILY INCREASING. - 






































If you have some ordinary meters to be repaired, send them to us 
and let us repair and convert them into prepayment meters. 
They will be a source of satisfaction and profit to you. 








SEND FOR OUR CATALOGUE AND OUR PREPAYMENT BOOKLET. 





